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Radio Frequency choke is useful in many 
the modern short-wave transmitting 
rcuits. It is required whenever a parallel 
late circuit is used in order to prevent the 

plate supply circuit from forming a shunt for 
dio frequency current. The General Radio 

Type 379-T R. F. choke has an inductance of 
millihenrys, a resistance of 34 ohms, and a 
ntinuous current rating of 200 milliamperes. 
\lso available ina 60 millihenry size for broad- 

st receivers. 


[ype 379-T R. F. choke 8 millihenrys $2.00 
Type 379 R. F. choke 60 millihenrys $2.00 


GENERAL RADIO Co 


nal set builders who are unable to secure General Radio apparatus from 
il jobbers are reminded that we are prepared to serve them. Write for our 
latest bulletin No. 925. 








t., Cambridge, Mass. 274 Brannan St., San Francisco, Calif. 
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NE of the grandest little bits of comic 
O radio opera in the whole history of 
that great art in this country oc- 
curred when the Federal Radio Commission 
held its short-wave hearings in Washington 
in middle January. It was a sight for gods 
and men. So many people who knew noth- 
ing about radio never before assembled in 
the same room to talk about it. Gather 
close, you folks who’ve been in radio long 
enough to know your way about, and listen 
to the nice bedtime story about Uncle 
Sammy and all the little wavelengths. 
Some months ago our Commission wisely 
deferred action on the growing number of 
commerce al short-wave applications until 
they could form an estimate of the situa- 
tion. Publicity on this decision only served 
to augment the desire. Scores of corpora- 
tions and industries suddenly became con- 
vinced that short waves were necessary to 
their success and happiness; that with a 
few hundred dollars, or at most a few thou- 
sand, they could build themselves short- 
wave stations like the amateurs and have 
unlimited free and rapid private communi- 
cation, thus saving themselves tens of 
thousands of dollars annually in tolls to 
public service companies. There’ were 
millions of cycles and therefore waves for 
everybody. They marched on Washington 
to demand them at the hearings. The list 
of industries represented looks like the 
classified section of the telephone directory. 
At Washington these people met the in- 
terests already entrenched in radio, and the 
ensuing clash resounded to high heaven. 
Engineers of the already-established com- 
munication companies pointed out the neces- 
sity for thinking in terms of channels with 
definite separation between channels, of the 
fact that channel width increases as fre- 
quency increases; and so they found only 
a limited number of channels. Counting out 
those assigned to other services and remem- 
bering that the United States can’t claim 
all the waves in the spectrum, these 
engineers arrived at the conclusion that 
there were available for fixed stations in 
this country not more than 170 short-wave 
m channels. As every station would require 
® from two to four different waves, the actual 
number of stations that could be accommo- 
dated was so small and the operating priv- 
ilege so valuable that there was no hope of 
making any fair distribution amongst the 
applicants and the Government ought to 
confine the assignments to public service 
‘companies. Great was the indignation and 
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consternation at this proposal. The new- 
comers thought they were being tricked. 
They understood that there were literally 
tens of thousands of short-wave channels. 
One by one they arose to state their cases. 
Most of them admitted they knew nothing 
technically, didn’t know what wavelengths 
they wanted but they knew they wanted 
some, and instead of technical statements 
they engaged in oratory about the public 
importance of their institutions. The news- 
papers demanded precedence over the public 
communication companies, on the basis that 
newspapers were a more important public 
institution; a gentleman from the movies 
expounded at length the great educational 
force that the films are and how justified 
they were in having some waves; labor pro- 
posed government ownership; a gentleman 
from the department stores explained their 
erying need for short waves for the remote 
control of computing machines (DX book- 
keeping) so that the boss could know the 
day’s business promptly. 

And so it went. Any amateur would have 
got a big kick out of the spectacle when he 
remembered that fateful day in 1912 when 
he was consigned to the wilderness of use- 
less wavelengths below 200 meters. Then, 
remembering his gradual taming of shorter 
and shorter waves, the influx of other serv- 
ices, and the subdividing of the short waves 
into many narrow bands of which he now 
retains but a few, he would have been 
thrilled to pieces to see sO many varied in- 
terests working so hard to get some of the 
recently-worthless wavelengths which were 
once exclusively his. He would know that 
the amateur had made this scene possible 
and that this great public interest in his 
former wavelengths was irrefutable testi- 
mony to the wisdom of this Government’s 
policy of freely encouraging amateur radio. 

Our Commission has been sadly troubled 
by the broadcasting problem. In taking up 
short waves they are about to find out what 
trouble really is. This is no reflection upon 
them—they admit thev don’t know much 
about short-waves. At the beginning of the 
hearings they said they had called these 
meetings to get help; at the end they said 
that they felt that only divine assistance 
could aid them. They made no decisions at 
the hearings, of course, but took everything 
under advisement. Up to this date no state- 
ments of policy have been issued. 

These hearings gave us amateurs a splen- 
did demonstration of the strength of our 
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Commerce. But in either event we ama- 
teurs have reason for a sense of satisfac- 
tion in the knowledge that our specification 
in the new Convention will relieve us of any 
great worry in the present public rush for 
short waves. 


T becomes increasingly apparent that we 

amateurs are to-day in possession of oper. 

ating privileges under the new Interna- 
tional Radiotelegraph Convention largely 
because our American delegation could go 
before the Conference and say that they had 
had more experience with the administration 
of radio amateurs than any other nation, 
that amateurs were law-abiding, that they 
did not cause trouble, that they were easy 
to administrate. That ability to say that 
fine thing was what enabled them to get our 
privileges. 

Officials of our Government have ex- 
pressed to us the hope that we may con- 
tinue to merit that endorsement, so that our 
United States officials may always be able to 
appear before any investigating body that 
is considering amateur radio and be able to 
make that a splendid report of their experi- 
ence with us. 

There are two respects in which such a 
statement could not be made to-day, two 
matters in which we are “causing trouble” 
and which we must clean up at once. One 
of these is the matter of interference with 
broadcast reception, which was discussed in 
detail in our January issue both editorially 
and in the Communications Department 
Section. The other is the question of off- 
wave operation, particularly below our 40- 
meter band, interfering with Navy opera- 
tion. This latter subject was also discussed 
on page V of the Communications Depart- 
ment Section of January QST. Evenif such 
off-wave operation were not an outright vio- 
lation of regulations, surely the splendid 
friendly support we have received from the 
Navy Department at the International Con- 
ference entitles them to more friendly treat- 
ment at our hands than this. We should be 
ashamed of ourselves. Let us take im- 
mediate steps to efface these two blots on 
our escutcheon, in order that our Govern- 
ment officials may continue to be able t 
say that we are law-abiding, do not cause 
trouble, and are easy to administrate. 

K. B. W 
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Double-Detection Receivers With Band-Pass 


Filters and Screen-Grid Amplifiers 
By Dr. Wilfred Taylor* 


HE receiver described here suggests a 

combination of the high amplifica- 

tion of the UX-222, the desirable 

type of selectivity secured with a 
band-pass filter and the simplicity of con- 
trol connected with the double-detection re- 
ceiver. The reader’s first reaction will be 
that the receiver shown here is a broadcast 
receiver only, and that it has too many con- 
trols. It will be shown, on the contrary, 
that the receiver may readily be 


simpler to use the additional control for 
another stage of r.f. rather than to place 
it on the oscillator of a double-detection 
system. The answer to this is that three 
stages of well constructed tuned r.f. with 
UX-222 tubes is hardly practicable. In the 
broadcast band it will give an amplification 
in excess of 30,000! This amplification is 
so high that it is useless even with the 
smallest antenna because everything that is 





adapted to broadcast reception 
(200-550 meters), to short-wave 
telephony, or to c.w. reception. 
The controls may be reduced to 
two, without the usual difficulty, 
since the first circuit does not 
“run out”; the usual large an- 
tenna not being necessary. In 
the case of the simplified forms 
suggested later, the problem be- 
comes even simpler since it is 
necessary to gang but two con- 
trols instead of three, and in the 
c.w. variation suggested by Hull 
no ganging at all is required. 
Meanwhile the receiver offers 
‘ertain advantages not possessed 
by existing types of commercial 





¢ 















receivers. 

It has become fairly common 
practice to use one stage of 201- 
A in a tuned r.f. amplifier ahead 
of the so-called “superhetero- 
dyne” for broadcast reception. 
In these cases the purpose is 
only partly to secure additional 
amplification, an equally im- 
portant purpose being to pre- 
vent interference with near-by receivers by 
the oscillator which must necessarily be 
coupled to the first detector. The use of a 
“second harmonic oscillator” is another 
means to the same end but has special dis- 
advantages of its own. 

The receiver to be described here is based 
on an entirely different thought, which is 
to accomplish most of the amplification with 
two stages of UX-222 screen-grid tubes 
working at the received wavelength (that 
is to say, tuned r.f.) and following this 
with a band-pass and an intermediate fre- 
quency system; principally for the purpose 
of providing selectivity of a somewhat 
special sort. The diagram is shown in 
Figure 1. 

One may ask why it would not have been 


From left 


night 
tion. 


Junior College, Dept. of Physics, Thomp 


*Marot 
n, Conn. 


FRONT VIEW OF 


2nd r.f., Ist detector, and in the long compartment; I. F., 
pass, 2nd detector and both audio stages. 
ment contains the oscillator. All major stations east of the 
Mississippi river can be received with good strength on a 2-foot 
antenna and more than 20 feet of antenna are not usable at 
In spite of this the receiver is unusually quiet in opera- 


THE EXPERIMENTAL DOUBLE-DETEC- 


TION BROADCAST RECEIVER 


to right the copper compartments contain; Ist r.f., 


band- 
The upper compart- 


encountered overloads the system. In ad- 
dition, 30,000 is a degree of amplification re- 
quiring far more selectivity than is provid- 
ed by the limited number of tuned circuits 
associated with three stages of r.f. 

Two stages of good UX-222 will at all 
times get down well below the noise 
level, and will therefore in effect lift up the 
background to a degree unknown in the 
ordinary receiver and necessitate the sup- 
pression of that background by a kind and 
degree (this distinction will be explained 
presently) of selectivity not normal in two 
or three stages of r.f. To provide that se- 
lectivity by means of mere sharp tuning is 
not feasible in either the r.f. or the if. In 
the r.f. position it is obviously not easily 
done in two stages. In the i.f. it may be 
possible but would inevitably result in 
ruining the quality by cutting side-bands; 


one 
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which we hear a lot of non- ferent kind of selectivity we can obtain 
hich really does happen when usually a higher degree of selectivity with- 
extreme selectivity. This out (in telephony) cutting sidebands or (in 
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1. DIAGRAM OF THE BROADCAST RECEIVER SHOWN IN THE PHOTOGRAPH 


Se tures of the diagram are due to the experimental nature of the set which has since been rebuilt. 
th illater operates at 67 volts simply because it may be supplied conveniently from the box below, 
a volts would be sufficient. The variable i.f. grid return has now been made permanent to the 


le (or minus A) of the rheostat. Separate batteries are shown in the diagram but the A battery 

ma usly be made common and with a little precaution as to chokes and by-passes all of the system 

bye he first two tubes may easily be run from the same plate supply. The UX-222 portion of the 
; ires care if the same thing is to be accomplished. See Fig. 7 for suggestions. 


rns No. 14 to 20 C5—.006-microfarad Sangamo. 
urns No. 20 to 24 C6—1I-microfarad Dubilicr paper bypass. 
rns No. 20 to 24 C7—250-upnfd. Sangamo. 
rms No. 36 to 40 R1—10 ohms to give grid bias, 
urns No. 20 to 24 R2—30-ohm rheostat. 
rns No. 20 to 24 R3—Variable 3000 to 500,000, combination bias 
turns No. 22 and gain control. 
s No. 22 R4—10 to 15 ohms for grid bias. 
inclusive wound as solenoids, 3” diameter, R5—Grid leak 2 megohms. 
ny covering R6—410 ohm potentiometer (may be dropped out) 
L& diamond-weave on same form for os- 
illator 
It mmended that L3 and C5 be replaced by a pair of coils like L4 and L5. (See Fig. 5) 
‘ ( C4 Cardwell type E, die-cast, tapered-plate, 500-uufd. tuning condensers. 


P 1 and X2 are joined together via bypass condenser C6 since the A plus lead is common, being 
gr the shield. 
RI millihenry choke of 200 turns small double cotton wire on %” spool, 25 turn pies with cardboard 


lepressing; almost as if the c.w.) causing beat-note signals to become 


led is not possible. Fortunate- very weak the moment they vary a little as 
orrect, for by going to a dif- to frequency. What is still more beautiful 


is that this may be done without 
-: adding a single moving part or 
“tunable” circuit. Figs. 1 and 2 





explain this more clearly than 
much talk. 
It, therefore follows, that what 


filter in the intermediate fre- 
quency system where it can be 
made sufficiently complex (see 
Fig. 3) to have a sharp cut-off and 
at the same time transmit a band 
freely and without distortion. 


To put a band-pass of the type 
here shown into the r.f. part of 
the system is out of the question 
because of the many tuned cir- 
cuits involved. 
_ The band-pass filter used in 











REAI EW OF THE SECTIONAL COPPER SHIELD SHOW- the following receivers is rela- 
CONDUIT FOR R.F. PLATE SUPPLY tively an old device and one 

N illator box turned over to expose the 5 spring plugs, whose mathematics have been 
ich supply filament and plate power while the other well worked out so that it Is 

vo e r.f. output to the coil L6 in the detector compart- somewhat surprising that the de- 


na post may be seen at the right end of the system. vice is not more generally used. 


is really wanted is a band-pass 
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Especially is it so, as it has long been em- 
ployed in the identical manner here sug- 
gested by the Bell Telephone Laboratories. 

The soundness of the idea of an approxi- 
mately square-cornered cut-off with flat 
transmission, as opposed to a round-cor- 
nered cut-off with peaked transmission is 
self-evident. The only question that remains 
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FIG. 2. DIFFERENCE BETWEEN SELECTIVITY OF 
BAND-PASS AND TUNED CIRCUITS 

Tuned circuits give a curve like that of A. (A) 
Adding more circuits not only cuts down the shoulder 
at S_ which is wanted but also cuts down the corners 
of the desired band shown in dotted line. In telephony 
this spoils quality and in C. W., signals are lost easily 
when they swing. (B) A type of selectivity secured 
by band-pass showing how shoulders are cut away 
without cutting corners on desired signal. 


is, “Can one secure this advantage in prac- 
tice?” We find that many thousands of 
hand-pass filters of one sort and another are 
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FIG. 3. SIMPLE BAND-PASS SYSTEM FOR AP- 
PROXIMATING CURVE OF FIG. 2B 
More complex systems can be devised to give more 
perfect performance. In any case it is better to buy 
the system ready made. 





in standard use in telephone practice at 
audio frequencies and at intermediate fre- 
quencies and are in fact essential for the 
operation of such things as the transatlan- 
tic telephone, the carrier frequency tele- 
phone, chain broadcasting, trans-continen- 
tal telephone and the use of the same wire 
for several telephone and telegraph con- 
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versations, which application makes pos- 
sible our present long distance communica- 
tion rates. As to the practical nature of 

















MODERN LABORATORIES ADJUSTABLE AND 

CUSHIONED TUBE SHIELD AND A_ SHORT 

LENGTH OF SPACE-WOUND COIL OF THE SORT 
USED IN THE R.F. SYSTEM. 


the device, in this case one has but to con- 
sider that there exists no other scheme 
for pushing the background far down while 
allowing the radiophone signals to come 
through unimpaired. 

For continuous wave reception one 
naturally needs to pass only a very narrow 
band so that one automatically thinks of 
a one or two-kilocycle band-pass. This is 
not practicable unless one is considering a 





te wd 
FIG. 4. THIS TYPE OF BAND-PASS CIRCUIT HAS 
BEEN APPLIED BY F. K. VREELAND TO R.F. 
SYSTEMS, THE WHOLE THING BEING AT THE 
WORKING WAVE AND TUNABLE BY GANGING 
C, AND C, AS MECHANICALLY-CONNECTED VA- 
RIABLE CONDENSERS 

Even for one stage this requires somewhat careful 
construction and while commercially possible seems 
less desirable than the fixed band-pass for other con- 
struction. If properly made it functions quite a 
satisfactory manner, and the ambitious who intend to 
operate on one band only will find it of advantage. 





very few stations which will always appear 
on the same wavelength. When hunting 
stations it is highly desirable to be able 
to hear them even when they are detuned 
so that the beat note is quite far up the 
musical scale. It is very disconcerting to 
use a receiver in which the signal appears 
suddenly with a pitch of 1000 cycles or 
thereabouts. The suggestion is therefore 
that the same sort of band-pass (i.e., 10 Ke. 
wide) be used since it will take off a large 
portion of the troublesome noisy _back- 
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\ the sereen-grid tube to the double- 
receiver presents several 
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mediate amplifier I should have a working 
basis for something worth having. Con- 
siderable experimenting has inclined me to 
favor an i.f. transformer which peaks 
around 100 Ke., so I sent to the Rusco Sales 





interest This tube 
ve to be neutralized 
enormous amplifica- 
both characteristics 
irable as a radio fre- 
fier 3ecause of its 
ty, 1t responds read- 
ts of extraneous elec- 
and for this 
tf be most thoroughly 
Shielding is of course 


ances 


vr another’ reason, 
the 222 is screened 


al feedback but the 
rnal feedback must be 
Like all sensitive 
pparatus, it brings in 
range, and for 
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’ circuits using it 
| to tune most broadly 
undesirable, and is 
ed in the ordinary 
application. 
was tried first on the 
d with a set of standard in- 
transformers, and the results 
talk, tube noises and mush I 
mpedance coupling, which was 
nent, but was far from satis- 
Then a_ stage of r.f. was put 
e first detector, and again the 


, dvne 


THE 2-STAGE UX-222 TUNED R.F. AMPLIFIER AND FIRST 


DETECTOR 


The coil in the left compartment is the antenna coupler L1-L2, 
the center one is the tuned impedance L3 and the one at the 
right is the r.f transformer. 


Co. for intermediates which peak at 95 Ke., 
and their band-pass filter which is built t 
match them. As there are no B.C. stations 
(as yet!) just 95 Ke. apart, there is no 

trouble with oscillator harmonics. 
A preliminary try-out with this combina- 
tion; a stage of 222 ahead of the first de- 
tector and then the ordinary dou- 











ble-detection hook-up using the 
Rusco outfit, was exceedingly sat- 
isfactory. The sensitivity was re- 
markable, the selectivity above the 
average and the set was free from 
any kind of noises. I then tried 
various coils in the r.f. stage and 
found that a space-wound coil with 
a large primary of very fine wire 
wound in the spaces between the 
wires of the secondary, which was 
suggested by Mr. Kruse, is very 
much more efficient than any ol 
the usual trap circuits. The over- 
all impedance of this arrangement 
is better than anything I have 
seen. This is explained by Fig. 4 
I then added another stage of rl 
using an impedance coil, so I could 








rH TAGE LF. 
DETECTOR AND AUDIO AMPLIFIER 


ree rectangular metal case at the right contains the 


AMPLIFIER, RUSCO BAND-PASS, 2ND 


short out either stage (the first 
stage feeding into the second oF 
into the third or detector coil, an¢ 
the transformer coupling was much 


ba At its forward (lower) end is the 2nd detector and 
- wer left is the audie tube. superior as evidenced by the great 
ly increased volume.) My micro 
was marked. It occurred to ammeter has just gone west, so I ca 


I could get the advantage of the 
ation as an r.f. amplifier and 
talk and noise in the inter- 


not offer any definite gain-per-stage ‘fig: 
ures. Using two stages of 222 r.f. give 
terrific amplification, but with the “pot 
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turned to the “plus” end and one stage 
detuned the set gives a clarity that is 
superb. As to the correctness of the band- 
pass action, one must of necessity quote 
the log. The first station tuned in was 
WSB, of Atlanta. Moving the oscillator dial 
just one mark brought in KFI with enough 


Next RF 























FIG. 5. COMPARISON OF R.F. TRANSFORMER 
AND TRAP CIRCUIT OR TUNED IMPEDANCE 
FOR R.F. COUPLING WITH UX-222 


Numbers represent same constants as in Fig. 1, 
otherwise no relation. The ground connection repre- 
sents the shiclding (A) Tuned impedance necessita- 
ting stopping condenser C5 in tuned circuit to avoid 
grounding B supply, also necessitating placing of leak 
R-3 direct to filament or else replacing same with re- 
sistance (or choke) and bias battery. (B) A trans- 
former coupling permitting grounding of tuning con- 
denser rotor and direct return of grid with less prob- 
ability of grid going positive and causing partial de- 
tection. (C) Same as B but arranged for feeding 
detector. Alternative positions of grid leak are indi- 
cated. 


heard all over the house. 
They did not interfere. WSB is at 630 Ke. 
and KFI is at 640 Ke. Again, Frank Palmer 
near Boston tuned in WEBH, (820 Ke.) and 
WDAF (810 Ke.) with a one-degree move- 
ment of the oscillator dial. 

CONSTRUCTION 


volume to be 


The shielding is of copper because its 
conductivity is excellent, also because it is 
easily worked and may be soldered. Con- 
ductivity is the principal feature in a shield, 
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sufficient 
Very 
thin copper is useless, and on the other 
hand, very thick copper is unnecessary; 
forty mil stock being about the limit either 
way. The shield should be sufficiently large 
to accommodate without crowding the vari- 
ous instruments. This size is largely de- 
termined by the size of the coils used, 
because there should be space on all sides 


must have 


metal 
mass to accomplish this thoroughly. 


therefore the 








of the coil equal to two-thirds of its di- 
ameter. Considerable experiment shows 
iy 
, 
withthe os 
7 Tew 
A 








THE OSCILLATOR COMPARTMENT 
The Cardwell tuning condenser supports the grid 
stopping condenser. At the center is a diamond-weave 
oscillator coil (L7 and L8) of 36 and 24 turns No. 22 
on a 15 peg form with a 1%” center. The socket is 
normally filled by a UX-112. 


inches in diameter is an 
optimum dimension. This means that a 
shield to accommodate it, its condenser, 
tube rheostat, etc., should be six inches 
wide, eight inches high, and twelve inches 
long. The shields shown in the photographs 
were made by cutting pieces 12” x 22”, draw- 
ing lines eight inches from both ends and 
bending on these lines. The bending may 
be done by laying the sheet on a table 
which has a fairly square edge, adjusting 
one of the lines so that it is over the edge, 
clamping a rigid piece of wood over the 
copper on the line, and bending with a 
large hammer or tinsmith’s mallet; this 
process is repeated with the other end. 
Pieces 6”x 8” are cut and soldered into the 
ends of the large piece thus making a 
rectangular box of the dimensions given. 
The edges are reinforced to secure rigidity 
by bolting mitered strips to them; these also 
give the box a finish. The lids are made in 
the same way. 


that a coil three 


COILS 


Because of the tremendous impedance of 
the plate circuit of the 222 tube the ordinary 
radio frequency transformers will not work 
satisfactorily. I tried several trap (or 
tuned impedance) circuits and a set of 
hastily wound intermediates. The results 
were. pathetic. I then wound 56 turns of 
No. 22 enameled wire on a split tube, tying 
a knot in each of four pieces of paraffin 
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ited string between each turn. This 
pace-wound coil of excellent char- 

I then wound thirty turns of 
N louble-silk wire between the turns 
f ondary and used this combination 
rdinary rf. way. It is far superior 

hing I have yet tried. The coils are 

the shield (grid end up) by 

2” brass angles, the coils being 
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This is an acceptor-rejector circuit consist- 
ing of impedance coils and condensers so 
arranged as to pass exactly 10 Ke. frequency 
when used with the Rusco transformers. 
It accomplishes this with remarkable fidel- 
ity and without suppressing the side bands 
requisite to purity of reproduction. It irons 
out all the tube noises and mush, and makes 
the use of the 222 a simple matter. 
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THE TECHNICAL EDITOR’S SIMPLIFIED VERSION OF THE RECEIVER FOR C.W. WORK 
This is in effect a modification of Westman’s receiver described in the December issue; a considerable 


ation because it was by no means so nice a iob. 
It is being replaced by the Rusco device. 
m Westman’s in that the 222 is run from a separate A battery and plate battery, though the screen-grid 
») the same 45-volt battery which supplied the detector and i.f. amplifier. 

sade no trouble, and neither has running the audio amplifier from the same battery. This seems the 
eculiar since a previous arrangement like that of Westman’s required independent B batteries or 


s and too bulky to shield. 


of leads after Bourne’s style. The dotted 


Hr receiver simplifies this by using a 222 in the LF. and dropping the T.R.F. 


00 unufd. (.006 ufds.) 
fds. (.0001 ufds.) 
fds 
eneral Radio “midget” 50 uwufd. variable con- 
denser. 
fd. 


R5—50,000 ohm 


he I.F. amplifier was of assorted coils and con- 
The battery connections differ 


Curiously enough this 


boxes represent the limits of the individual shields. 


RFC1 Chokes after Lidbury’s specifications. 
RFC2 Secondary of Ford spark coil (Model T) 
R1—10 ohm fixed resistor 
R2—12 ohn rheostat 
R3—6 ohm rheostat 
R4i—500,000 ohm rheostat (Frost) 

rheostat (Frost) 


I.F. control is by means of a potentiometer so that one may use the I.F. oscillating if desired—it 


d badly with an oscillating 2nd detector. 


nd detector tickler T was coupled back to the last band-pass coil, probably not the best way of 


d he 


thing 


adjusted to secure apparent proper filter (band-pass) action and R5 controls oscillations of the 
tor, whose tickler may be shorted by switch Sw. 


of bakelite 1%2’x7” bolted to- 

g aclamp. The oscillator coil is a 
eave affair which gives excellent 

has little field. Three turns 

enameled wire are clamped in 

end of the detector coil and con- 

the grid coil of the oscillator (in 

h the grid coil and the minus A 

le of rheostat). The setting of 


is critical. Instead of putting 

the tor between the first detector and 
t] plifier as is usual, I have put it 
O01 f the detector shield so that it is 
d nnected and none of its wires 
This 


rul igh any other compartment. 
ing General Radio plugs and 


amplifier does not present any 
eatures except the band-pass filter. 


In the r.f. stages, the sockets are arranged 
to shield the tubes. This is done by cutting 
a square of bakelite the size of the socket 
base, cutting a copper disc to cover it, 
and bolting both together with the socket 
to the shield underneath. A tube shield put 
out by the Modern Laboratories (Owosso, 
Mich.) is revamped by putting a bakelite 
bushing in its top to fit the grid terminal 
of the 222, and this is slipped over the tube, 
its bottom resting on the grounded disc. 
This is not a foolish refinement! The tube 
will oscillate if it is not done. 

The plate supply for the r.f. tubes is 
brought from the batteries through a copper 
trough screwed to the back of the shields; 
this also acts as a bond between the shields, 
the whole being soldered to A+ and 
grounded. 
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Possibly, the most important thing in 
the whole arrangement is the bias of the 
r.f. tubes. Using the Kruse (?) transformer, 
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A variety of things have been tried since 
the original story was written and the pho- 
tographs made. It has been found that in 
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FIG. 7. A SUGGESTED ADAPTION OF R. B. BOURNE’S SHIELDED C.W. RECEIVER BY 
THE ADDITION OF AN LF. AMPLIFIER, BAND-PASS AND 2ND OSCILLATING DETECTOR 


The heavy dashed line is the copper shielding. 


In this shielding the upper row of compartments 


contains the receiver proper while the lower row contains the filters in the different battery lines 
to prevent interaction between tubes, also to cut down body capacity effects. An additionad filter is found 


in the upper right compartment. 


It is connected into the output te the headset to prevent capacity 


effects from the phone cord. In the actual receiver the “tuner” row of compartments is at the front 


and the “filter” row is not under the receiver but behind it. 


Coil dimensions are given in the 


text of the original article in the December issue, except for LS, L9, X1 and X2, which are given 


below. 


The performance of such a receiver wil] probably not differ greatly from the original except 


in being quieter in a noisy location and being a little less dependent on the adjustment of C3. 


L4 and Li—Antenna coupler or input tuner 


L2 and C2—Tuned circuit acting as plate reactance for the r.f. tube and producing r.f. voltage 


drop which is fed through the condenser Cg to the detector grid. 


tuned grid circuit for the detector. 


L2 and C2 thereafter also act as 


L3 and C3—tickler and regeneration control for first detector 
C41—Insulating condensers separating L2 and phone jack from shield to avoid ground on 130- 


and 45-volt B battery. 


AFT—Audio frequency transformer feeding audio amplifier. 

X—R.F. chokes separating audio amplifier from detector phones. 

X1—R.F. choke separating Ist detector and i.f., ordinary choke suited to working wave. 
X2—1000-turn honeycomb coil used as choke to keep i.f. from audio amplifier. 

C1—Tuning condenser suited to range and to beliefs of set builder. 

C2—Any convenient V.C. (250 nufds suggested) which will go to 1000 nufds when shunted by 


mica condenser C6 as shown. 
meters). 


System must tune to i.f., (95 Ke. assumed, therefore about 3150 
Do not trust markings on small mica condensers but test range to be sure it is right. 


R2—Resistance to lower battery voltage to proper value for the odd filament of the UX-222. 


C5—Paper filter condensers. 

L5—R.f. filter chokes (Air core). 
L7—A.f. filter chokes (Iron core). 
L&8—300-turn honeycomb or duolateral coil. 


L9—150-turn honeycomb or duolateral coil as tickler. 


Strength of oscillations set permanently 


by adjusting position of L9 or resistance control may be provided below the filter in compartment K. 


L10 in compartments I and K depends somewhat on the i.f. used. 


1000-turn honey comb coils 


are O.K., also ordinary Ford Spark coil secondaries are suitable. 


the biasing is a simple matter; a variable 
resistor in the grid return. Using an im- 
pedance coil the usual leak bias is very 


inefficient; a single dry cell may be used, 
but a variable 2000-ohm resistor in the grid 
return is probably better. 
by Fig. 5. 

This is merely a preliminary investiga- 
tion. 
made. 


This is clarified 


Many improvements are yet to be 


the broadcast band there is some advantage 
in using two stages of r.f. amplification. 
Also, that the three lower controls (input 
circuits of the r.f. tubes and the first de- 
tector) should run amply close together to 
permit ganging. 


PERFORMANCE 


There is no intention here of pointing out 
the obvious mechanical methods by which 
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other commercial simplifica- 
complished. Before proceed- 
uggested variations of the re- 
be well to say something of 
e of the broadcast receiver 
lamp cord attached to the 
brought in all the more promi- 
east of the Mississippi River 




















rocyne system ans 

\ 66 aC vec 
FI IMPLE WAY TO MAKE UP A TEM- 
POR HORT-WAVE C.W. OR PHONE RE- 


IVER OF GOOD SENSITIVITY 


wave autodyne detector feeds into 2 
em (shielded if possible as in this 


ca utput goes to a 2nd detector, possibly 
the I et An oscillating 2nd detector or a 
het necessary to make a beat note but most 


copied on the modulation and for 


’ well to work purely non-regenerative. 
As a receiver this is a makeshift but for c.w. 


nsity. 20 feet of wire is 
ordinary reception and the 
antenna cannot be used 
ght reception. 


RADIOPHONE VARIATIONS 
e radiophone reception it 


nary to use a regenerative 
idio amplifier which is not 


ry. This has been done 
the 201-A is a very poor 
amplifier at short waves 


below 60 meters). The al- 
ourse; (a), to do the radio 
ving with a UX-222 ahead 
itive detector, followed by 
fier: or (b), to secure more 
v working the UX-222 into 
frequency amplifier in the 
| for the broadcast receiver 
ite through a first detector 
without previous amplifica- 
amplifier employing either 
ube (or tubes). 
atisfactory excepting as to 
is no opportunity to im- 
oise ratio. 
one which has been under 
vhich obviously can be ap- 
telephony by changing 
uning coils and condensers. 
O UX-222 radio frequency am- 
be dropped from the front 
decrease the difficulty of 
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the relatively sharp tuning at short waves 
and the necessary selectivity will still be 
obtained by means of the bandpass as before 
The extent to which the device helps the 
signal/noise ratio must be heard to be ap- 
preciated. 

System ¢c appears to be a perfectly prac- 
tical one and with standard tubes has done 
excellent work. (See QST, Jan. 1927, p. 40 
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(Hesimenr 8 Bourne rece 























VARIOUS RECEIVER SYSTEMS 
DISCUSSED 


FIG. 9. THE 


and Feb. 1928, p. 41.) But no first hand in- 
formation on its operation with the UX-222 
is at hand. 

C.w. variations of system b are shown 
in Figs. 6 & 7, the labels of which explain 
them satisfactorily. 

C. W. RECEPTION 

For C.w. reception, several possible sim- 
plifications are possible. Since one does 
not want such a high output (headset in- 
stead of loudspeaker) one stage of UX-222 
r.f. amplifier may be spared in the inter- 
est of speed in tuning. Since there is no 
sideband reproduction to worry about, the 
heterodyne oscillator can be dropped in 


(Continued on Page 31) 
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Directional Properties of Transmitting and 
Receiving Antennae 
By J. K. Clapp and Howard A. Chinn** 





No short-wave transmitting or receiving amateur can afford to miss this article—Technical Editor. 





DIRECTIONAL transmitting sys- 
tem is usually thought of as an an- 
tenna arrangement which directs a 
beam of radiation in a given di- 
rection in a horizontal plane, or over the 
earth’s surface at the transmitter. The 
more general definition, however, requires 
the consideration of antennae hav- 


ing directional properties either in Fo a 


the horizontal plane, the vertical 
plane or in both and it is from this 


viewpoint that the various antenna ra" 
mentioned in this paper are dis- Chongom 


cussed. It should also be kept in 
mind that the directional proper- 
ties are equally effective whether 
the antennae are used for trans- 
mission or reception. 

A single wire vertical antenna, 
when placed over a perfectly con- 
ducting earth and away from all 


objects that might have an influ- Nore = Losses tend tod 


that the effective radiation in a direction 
along the line of the towers is decreased, 
while in a direction at right angles to the 
line of the towers it is increased. The 
angle which most of the radiated energy 
makes with the earth depends upon the 
height of the antenna above the earth,..the 


re 





Aon sok 


rhical 


ence upon its natural directional 
properties, will transmit equally 
well in all directions in the hori- 
zontal plane. That is, it will trans- 
mit to the north just as well as to 
the south, or west, or any other 
direction. In a practical case it 
has been found that the energy dis- 
tribution in the horizontal plane 


Fig. 1.—The usual amateur antenna for transmis- 
sion is a straight or bent Hertzian antenna, usually 
called an “antenna-counterpoise system”, with more 
or less of some low-voltage part of the system brought 
into the station for coupling to the set. Usually the 
system does not include much loaded. 

For transmission to particular points or to over- 
come a bad location it is desirable to consider replac- 
ing such a simple system by one of the various types 
described later. The “approximate” lengths are given 
only to suggest which low-voltage point is in the 
station. The important thing is the overall length. 





is not always of this simple non- 
directional character as pictured in 
Fig. 54a, but may be distorted as shown 
in Fig. 34b. This shows the approximate 
distribution of energy of a single vertical 
wire antenna that was erected at 1XV 
Round Hills, Massachusetts, midway be- 
tween two steel towers that were 120 feet 
high and separated by a distance that cor- 
responds to very nearly one wavelength at 
38 meters. It is seen that transmission in 
the line of towers has been materially de- 
creased and therefore in the actual case the 
transmission was not equally good in all 
directions. The distortion of the energy 
distribution curve is caused hv radiation 
from the towers. which act as antennae. 
The currents in the towers are practically 
in phase with the current in the antenna 
wire midway between them. The result is 


*Contribution from Colonel E, H. R. Green Research 
* Electrical Communication Laboratory, Massachu- 
setts Institute of Technology, Cambridge, A. Massachu- 
setts. 


character of the earth and the length of 
the antenna wire. 

In the study of horizontal antennae it 
is found that the energy distribution in a 
horizontal plane is not symmetrical with 
respect to a perpendicular at the center of 
the antenna system, but that most of the 
energy is radiated at right angles to the 
antenna and therefore transmission is 
usually found to be best in this direction. 

The energy distribution in a_ vertical 
plane depends on the character of the 
earth, the height of the horizontal wire 
above earth, the length of the wire and the 
direction which the antenna makes with 
the plane considered. At certain heights, 
i.e., 0, 4/2, 2% ete., the vertical radiation is 
zero, while at other heights, 2/4, 32/4 ete., 
the vertical radiation is a maximum, 

Multiple antenna systems which direct a 
beam of energy in a given direction over 
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ace are readily arranged, 
ths of forty meters or less 

nt any great mechanical 
They do not 
amount of space 
a system 


f) nuction. 


asonable 
red to construct 


l nre 


i “ Athen - 
== <apecity to 
7 ground 


< feed wire 
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FIG IMPLEST METHOD OF REMOVING 
rH: ' NA FROM THE STATION IS TO FEED 
IT THR H A 1-WIRE FEEDER OR TRANSMIS- 

SION LINE 

Th may be bent as shown or straight, as 
The feeder length is usually about 
1/10 unless series L or C be used. The 
defect method of voltage feed are discussed 


tremely well-defined beam. 
ting of a number of ver- 
the same plane, properly 

ited that the currents 


——E 
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« HALE WAVE STRAIGHT ANTENNA 
LOCATION LIMITED TO WITHIN % 
ott WAVE OF OSCHLATOR 
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QUARTER WAVE FEEDER 
Uf WAVE ANTENNA 


— FE QUARTER WAVE FEEDER 
£ WAVE ANTENNA 





QUARTER WAVE FEEDER 
FULL WAVE ANTENNA 


FIG \ \GE FEED BY MEANS OF A NON- 
ADIATING 2-WIRE LINE 


if f the type shown in Fig. 5 is pre- 
vented ested in Fig. 6 or by stiff conductors 
this dvantages over the one of Fig. 2. 


ré ve very marked directional 
nD) ling the dimensions of the 
ge compared with the 
if the dimensions of the 
same order as the wave- 
lengt tional properties are quite 
noti well worth the considera- 
t sive amateur. 


AT 1XV AND IBYX 


Ir ntrast the theoretical with 
the ectional properties of the 
val arrangements that are 
d the systems have been 
ert ted during the past two 
ve Hills (1XV) and Auburn- 
dale ( th in Massachusetts. 


antenna investigated 
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was the usual “antenna-counterpoise” 
system, which is extensively used by ama- 
teurs. This type of antenna is also known 
as the “quarter-wave transmission line 
type” or bent Hertzian antenna, and con- 
sists simply of two wires, about a quarter 
of a wavelength in length, one above the 
other and separated by six to twenty feet 
or more. This antenna is shown in Fig. 
1A and for simplicity the usual antenna 
and counterpoise condensers have been 
omitted from the sketch. The antenna is 
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FIG. 4. VOLTAGE DISTRIBUTION AND CURRENT 
DISTRIBUTION FOR THE SYSTEMS OF FIG. 3 








fairly effective but has two disadvantages 
The first is that the wires connecting the 
two antenna wires must generally be 
brought within the station building thereby 
introducing undesirable losses into the an- 
tenna system because of the walls of the 
building. The second is that the structure 
cannot be elevated appreciably above sur- 
rounding objects because the dimensions 
would then become too great for satis- 
factory operation at the desired wavelength. 
This latter objection is overcome to a cer- 
tain extent by the single-wire-transmission- 
line type of feeder, (Fig. 2) which permits 
the placing of the antenna circuit proper at 
nearly any desired location, energy being 





Vibrating Wire 





Glass 
Separator t 


INCORRECT STRUCTURE LEADING TO 
WIRES RELATIVE TO EACH 


FIG. 5. 
VIBRATIONS OF 


transferred from the transmitting oscillator 
via the single transmission line and the 
capacitance of the antenna system to 
ground.’ The method just outlined is not 





1. Methods of laying out and adjustine such 
system are given in detail on page 11, July 1926 
(L. G. Windom.)—Tech. Ed. 
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simple in adjustment and the antenna sys- 
tem is in itself practically a fixed wave- 
length arrangement, resulting in a marked 
lack of flexibility, when properly operated. 
Many stations using this system un- 
knowingly operate the feed-line as a lead-in, 
using the entire structure as an antenna, 
which is far from desirable. It should be 
realized that the antenna of Fig. 2 is exact- 


- Swinging Feeder 





FIG. 6. CORRECTION OF FIG. 5 BY USE OF 
LIGHT SPACERS 


Wires do not swing relative to each other, but to- 
gether. Stiff conductors will also effect a curve. 


ly equivalent to that of Fig. 1 with the ex- 
ception that in one case the energy is 
brought to the antenna through a feed wire 
while in the other case it is coupled directly 
into the system. Inasmuch as the losses of 
a feeder system can usually be made less 
than those of a coupled-antenna arrange- 
ment it has been found advisable to em- 
ploy some form of feeder arrangement 
whenever feasible.* 

The second type of antenna consists of a 
two-wire transmission line feeding a 
straight wire (Fig. 3) which acts as the 
antenna system (sometimes referred to as 
the “Zeppelin” antenna since i+ was first 
suggested to be hung from _ dirigible 
balloons). The antenna wire is cut to one- 
half of the desired wavelength’ in length and 
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FIG. 7. THE INPUT END OF THE 2-WIRE VOLT- 
AGE-FEED SYSTEM OF FIGS. 3-6 





may be placed in any location or position, 
as desired, or as may be dictated by local 
conditions at the transmitter. The two- 
wire transmission line is preferably one- 
quarter wavelength long, but may be made 





2. The length to which antenna system is to be 
cut may be determined from p. 46, May, 1926, 
(J. M. C.+H. P. W.) or from p. 30, August, 1926 
(Benjamin S. Melton).—Tech. Ed. 

3. The wavelength in meters multiplied by 3.28 
fives the wavelength in feet. For instance; a 40- 
meter, half-wave antenna would be 14 403.28 
65.6 feet long.—Authors. 
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any odd number of quarter wavelengths 
with essentially the same results. It must 
be realized, however, that this two-wire 
feeder cannot be any length that is con- 
venient but must bear a definite relation 
to the designed operating wavelength of the 
antenna.’ The reason for this is clearly 
evident upon consideration of the voltage 
and current distribution on the line as illus- 
trated in Fig. 4. The case of the quarter- 
wave feeder and half-wave antenna is 
shown in Fig. 4a. The antenna and feeder 
are shown in a horizontal position but it is 
realized that the antenna may be placed in 
any position at all and the feeder bent in 
whatever manner is necessary to reach the 
driving oscillator. The feeder wires may be 
brought around corners, placed in a hori- 
zontal or vertical plane or arranged in any 
other way desired. From the figure it is 
seen that the half-wave antenna is operated 
in the usual manner with a current loop 
at the center and voltage loops at the ends. 
The system is so arranged that the cur- 
rents in the feeders are exactly out of 
phase and therefore the radiation from the 
feeder is practically zero. Tests on a care- 
fully adjusted system have verified these 
conclusions. The current and voltage dis- 
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ONE FORM OF A TWO-WIRE VOLTAGE- 
FEED SYSTEM 
The feeder wires in this case are each one-quarter 
wavelength long, or even multiple of that length. 
Many variations are possible, especially as to the 
apparatus at the top of the feeder and the form of 
the antenna, which may be bent like that of Fig. 2 
or in any other manner desired. In place of the coil 
shown at the top of the feeder line a condenser or a 
more complex system may be used, or finally the line 
may be left open (nothing connected across) and 
simply connected to the two sides of the antennt. 
It is not discussed here because it has previously been 
covered in QST, also because the authors are not 
convinced of its desirability in view of the rather poor 
match between the antenna and line impedances. The 
same disadvantage does not apply to the system here 
shown or the other arrangements using such adapting 
devices as have just been suggested. 


FIG. 8, 


tribution curves for the three-quarter wave 
feeder and half-wave antenna are shown 
in Fig. 4b and for the quarter-wave feeder, 
full-wave antenna in Fig. 4c. It is quite 
apparent from these figures that the feeder 
must be a quarter-wave long or an odd mul- 
tiple thereof.‘ 

4. The same restriction does not apply to methods 
where the line terminates in special apparatus, as 
will be shown later. These methods usually relate to 


current feed of the antenna, rather than voltage feed. 
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\ ator end of the transmission 
le coupling may be provided 
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wit » that the voltage loop ap- 
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na system. This arrange- 
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single-wire feeder is long 
( the wavelength standing 
v t up on the line, just as they 
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a radiator. When using 


the transmission line, the radia- 
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tion from one wire practically neutralizes 
that of the other and we have very little 
resultant radiation. It is found that 8&5 
percent of the energy is confined about the 
wires within a circle whose diameter is 
equal to four times the separation of the 
wires. Therefore, with this arrangement 
we are certain that practically all our 
radiation is coming from our antenna 
proper. The two-wire transmission line 
has the further advantages that there is 
no need of carefully determining the point 
at which the feeder is attached to the an- 
tenna, it being placed at a point correspond- 
ing to a voltage loop;* it is more flexible 
and is easier to adjust than the single-wire 
transmission line system; the antenna struc- 
ture is cut to exact dimensions determined 
by the wavelength desired—no empirical 
constants need to be used and the losses 
caused by the feeders going through the 
wall are a minimum since a voltage node 
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(mentioned in more detail below) exists on 
the transmission line at this point. From 
Fig. 4 we see that a current loop occurs at 
the tuning condensers when the system is 
properly adjusted and therefore if we place 
an ammeter at this point we have a means 
of determining the proper adjustment. 
Various antenna systems as described 
were constructed at the experimental sta- 
tion 1XV at Round Hills, and many ad- 
justments of the antenna wires and feed- 
ers made, the , resulting antenna current 
being observed at the center of the antenna 
and at the transmitter end of the trans- 
mission line. Particular tests were made 
on feeder lines one-quarter and _ three- 
quarter wavelengths long in an effort to de- 
termine the possible effect of attenuation 
along the transmission line. No observable 
difference in antenna current was noted for 
the two lengths of the transmission line. 
indicating that if attenuation takes place 
on the line, it is of no practical importance 








5. See Fig. 4 for location of the voltage loops.— 
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insofar as building up a reasonable amount 
of current in the antenna wire is concerned. 
The effect of a change in spacing of the 
transmission line wires was also found to 
have little influence upon the antenna cur- 
rent. Spacings varying from 6 to 24 inches 
were used. 

In the construction of two-wire trans- 
mission lines extreme care must be taken 
that the individual wires do not tend to 
swing, relative to one another. If glass 
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tooth-brush holders are used for separators 
it will be found that the wires will swing 
relative to each other and the heavy sepa- 
rators will remain stationary, see Fig. 5. 
This will cause detuning and _ resultant 
swinging of the transmitted signals. To 
overcome this, separation made of % 
inch woden dowels, boiled in paraffin has 
been used and it has been found that 
the feeder swings as a unit, (Fig. 6) and as 
a result the spacing between wires does not 
change, and the signals are steady even in 
the high winds that have been encountered 
along the Atlantic coast. 


In these systems, it is very convenient 
from a practical viewpoint, to be able to 
cut the antenna and feeder wires to the cor- 
rect length with the assurance that good 
performance will be obtained at the desired 
wavelength. At first, it seemed that no 
definite relationship could be predicted be- 
tween the length to which the wire was cut 
and the wavelength of best operation of 
the antenna when installed. Later devel- 
opments showed that most of the discrep- 
ancy was due to a shifting voltage nodal 
point at the transmitter end of the trans- 
mission line, with varying adjustments of 
the antenna and transmitting circuits. By 
arranging a variable condenser in each of 
the feed lines, the position of the node 
could be readily controlled, and if it were 
brought to the midpoint of the coupling 
inductance, the results obtained with the 
antenna system were closely predictable 
from the dimensions of the system. That 
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is, if the antenna was cut one-half wave- 
length long, the feeder one-quarter wave- 
length or odd multiple thereof, then with 
a balanced nodal point, very good per- 
formance was obtained at the calculated 
wavelength. A considerable latitude is ex- 
perienced in the wavelength at which the 
system operates well, a variation of wave- 
length of 10%, above or below the designed 
wavelength having been found possible with 
practical antenna efficiency. 

A test for the location of the voltage node 


. t 
48! L= Ac 
5 2 

é d=t 
\ a 


FIG 


4 











on the antenna tuning coil or along the 
transmission line is easily made by touch- 
ing a screw driver, or other insulated piece 
of metal, to the various turns of the coil 
or along the wire. At the node no spark 
will be obtained. 

If the feed line is slightly less than a 
quarter-wavelength long, then the point of 
maximum voltage may be moved along the 
line by shunting a small condenser across 
the oscillator end of the transmission line. 
The addition of this small capacitance 
brings the maximum voltage point “in over 
the end of the line”. Proper adjustment 
of the condenser permits an increase of an- 
tenna current, with short feeder line, of as 
much as 10 percent. If the line is slightly 
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the center of the antenna system and the 
antenna current being measured just ‘out- 
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KOZ - PLANE CONTAINING ANTENNA 
YOZ - PLANE AT RIGHT ANGLES TO ANTENNA 
KOY - PLANE CORRESPONDING TO EARTH 


FIG. 16. DIAGRAM TO EXPLAIN APPLICATION 
OF CURVES OF FIGS. 9-15 TO HORIZONTAL 
ANTENNAS 


side” of the loading coil. With proper ad- 
justment the antenna current was found to 
be exactly the same as that obtained with 
the voltage-feed system, but from an oper- 
ating standpoint, this system is not so de- 
sirable as the voltage-feed system because 
of the necessity of placing a coil or a 
condenser at the center of the antenna, so 
that the latter system was employed in all 
later experiments. 

These systems of exciting the antenna 














lend themselves very well to the excitation 
of two or more antennae, with the main- 
tenance of definite phase relationships be- 
tween the currents in the various antennae, 
and are therefore of great value when con- 
structing a directional antenna system. 


As transmission by short waves is be- 
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lieved to be largely dependent upon the 
bending of the waves in the upper regions 
of the atmosphere for transmission over 
great distances, it would appear to be very 
advantageous to utilize a directive system 


TRANSMISSION (NM DIRECTION A RANSPSSION (NM DIRECTION 
RIGHT ANGLES TO DIRE 
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such that the maximum intensity of radia- 
tion is obtained in a direction favorable for 
refraction in the upper atmosphere. Prac- 
tical operating results indicate that for a 
transmitter to be effective at great dis- 
tances on short wavelengths, the antenna 
system employed must be of such a type as 
to have a strong component of radiation 
in the horizontal direction, that is, tangent 
to the earth’s surface at the transmitter. 
For shorter distances the strong component 
must be at greater and greater angles with 
the horizontal as the distance of trans- 


HORIZONTAL ANTENNA % A ABOVE EARTH 


FOANSMISS. ON 1M DIRECTION RANS MUS SION IN 


mission becomes less. However, for general 
communication purposes, it is desirable to 
have an antenna which will transmit equally 
well in all the directions in the horizontal 
plane. That is, if we were to move around 
the antenna, in a circle on the ground with 
field strength measuring apparatus we 
should find equal field strengths at all points 
on the circle. If it were desired to communi- 
cate primarily with stations at great dis- 
tances, then the characteristics of the an- 
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tenna in the vertical plane should be such 
as to give as intense radiation as pos- 
sible at the angles which are most suitable 
for such transmission; for short distances 
the antenna should radiate most intensely 
at relatively high angles, of the order of 45 
to 70 degrees. Recent experimental results 
due to Meissner in Germany indicate that 
very high angle radiation may play a very 
important role in long distance communica- 
tion. Transmission from Nauen to Ar- 
gentina has been maintained on 11 meters, 
using reflectors sending the main beam of 
radiation up at angles of from 30 to 
80 degrees from the horizontal at the trans- 
mitter. Horizontal antennae would play 
an important part in amateur radio if 
transmission by high-angle radiation is to 
be followed. 


HORIZONTAL ANTENNA % A ABOVE EARTH 
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Figures 9 to 15 inclusive show the theo- 
retical distribution of the radiated power 
at various angles with the horizontal of 
single vertical half-wave antennae, with- 
out loading and over a perfectly conduct- 
ing earth. In each case L is the antenna 
length and d is the distance from its lower 
end to the earth. The grounded antenna 
radiates most strongly along the horizontal 
and the power falls off rather rapidly as 
the angle above the ground is increased. 
Thus for an angle of approximately 26 de- 
grees above the horizontal, as shown in Fig. 
9, the power has fallen to one-half of its 
value at the horizontal. Such a characteris- 


tic would be useful for medium and 
long distance communication, but would 
be valueless for short distance work. 
The grounded antenna is one-quarter 
wavelength long, as contrasted with 
the one-half wavelength of wire for 


the ungrounded antennae. The grounded 
antenna would be relatively simple in con- 
struction, but difficulty is encountered in 
obtaining an adequate grounding con- 
nection. For short wavelength work, even 
if buried plates which are bonded together 
are placed just below the transmitting 


equipment, it is practically impossible to 
attain a 


low 


The 


resistance connection. 
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eur obtained assuming a per- 
fect earth. 

Ir the ungrounded antenna 
does a grounding structure, 
and n it is raised some little 
distar the ground the earth losses 
bec ll, this type has become 
aln i] for short-wave work. 
Whe ntenna is erected over a 
perf he radiation characteristic 
has tribution with respect to 
vert has the grounded an- 
tenr ower end of the vertical 
wir t a very small distance 
above this small distance pre- 
venti nductive flow of current 

a 
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FIG. 22 E ANTENNA GROUP OF TYPE 
USED AT 1XV 

In th enna but 4 vertical antennas were 
used, beir 1s shown in the next two figures. 
is ra nee of %4-wavelength from 
the o haracteristic takes .the 
form Figure 11. The main 
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leaf of the curve is narrower than before, 


though the absolute maximum value still 
occurs at zero elevation. The curve now 
has two maxima and minima, the second 
maximum occurring at an agle of 61 de 
grees from the horizontal, and the second 
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“BROADSIDE” Ye 
L=0° 
FIG. 23. AN ANTENNA GROUP TRANSMITTING 
PRINCIPALLY “BROADSIDE”, BUT IN BOTH 
DIRECTIONS AS SHOWN IN FIGS. FOLLOWING. 
A SUITABLE FEEDER SYSTEM AND ITS NECES- 
SARY LENGTHS APPEAR IN THE FOREGROUND 


minimum at 42 degrees from the horizontal. 
The appearance of the small loop pointing 
high into the air is readily perceived in the 
figure. 

Upon raising the antenna to a distance 
of %-wavelength, the small loop of Figure 
8 is increased in size and rotated slightly 
toward the horizontal, as shown in Figure 
12. This loop continues to increase in 
size and rotate toward the horizontal as the 
distance of the antenna above ground is 
increased, while at the same time the main 
leaf of the curve becomes correspondingly 
narrower and narrower as may be readily 
seen from Figure 13 and 14, until the an- 
tenna has been raised to a height equal to 
its own length, i.e., one-half wavelength. 

Upon carrying the antenna still further 
above ground it is found that a third loop 
appears and gradually increases in size, 
meanwhile rotating to the right (as does 
the second loop). The small third loop is 
just discernable in Figure 15. 

CHECK TESTS AT 1XV 

Since it was desirable to obtain experi- 
mental confirmation of the theoretical con- 
clusions, the calculations were not carried 
beyond the dimensions which could be 
realized for the normal wavelength (39 
meters) of the Round Hills experimental 
station, 1XV. The arrangement pictured 
in Figure 14 was in regular use at that 
station for some time, and is very in- 
teresting because of the double maximum. 
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The higher angle radiation undoubtedly 
accounts in part for the very strong sig- 
nals which the station has been able to 


produce at distances of from 100 to 300 
miles in daytime, while the narrow leaf of 
low angle radiation may account for the 
performance of the station in covering 
several thousand miles with very great con- 
sistency at night. 


To obtain an operating check on the 
performance of the system, the antenna 


system was lowered from the position shown 
in Figure 14 to that shown in Figure 11, 
since for the latter position there is for 
all practical purposes but a single leaf to 
the radiation curve. This latter character- 
istic radiated more strongly at angles of 
10 to 20 degrees above the horizontal, which 
resulted in better transmission from the 
station over distances of the order of 
several hundred miles at night than could 
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FIG. 24. AN “ENDWISE” GROUP IN WHICH TH 
H PARTS ACT AS FEEDERS CONNECTING TH 
V PARTS 
The V parts are the antennae proper. 
current feed may be use 
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Voltage or 


be obtained with the original system. The 
high angle loop of the original antenna 
characteristic was practically eliminated, 


which resulted in much poorer transmission 
over short distances. 


HORIZONTAL ANTENNAS 


The horizontal antenna is probably more 
commonly employed by the amateur sta- 
tion than the vertical antenna and is there- 
fore of considerable practical importance. 
In the case of the horizontal antenna the 
resulting characteristic is not symmetrical, 
as in the case of the vertical antenna, so 
that in visualizing the results it is neces- 
sary to take cuts through the surface of 
radiation along principal planes, as, for 
example, planes vertical to the earth and 
passing through the center of the antenna 
either in the direction of the wire or at 
right angles to it. 

To avoid duplication of work and to sim- 
plify the drawing of curves only one half of 
the cross section of each cut through the 
surface is shown in the accompanying fig- 
ures. Referring to Figure 16, the point O 
is taken as the origin, this point being lo- 
cated on the surface of the earth, directly 
below the center point of the antenna. The 
antenna is shown lying in the XOZ plane, 
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and therefore the plane YOZ is at right 
angles to the antenna wire. 

The curves on the right half of Figures 17 
to 21 inclusive show the distribution of the 
radiated energy in the XOZ plane for va- 


rious antenna heights. The distance from 
the point O to any point on the curve, such 
as A, is proportional to the power radiated 
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L= 180° _ 
Ut=o° 
“ENDWISE” 2-ROW 
FIG. 25. ENDWISE DOUBLE-ROW GROUP, FOR 
SHARPENING THE BEAM ABOVE THAT OF 
FIG. 24 
Current feed is shown, although voltage feed is 
equally applicable, feeder then being connected at the 
bottom of any V_ wire, 
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in the direction OA. In the plane X’OZ the 
curve is of exactly of the same nature as 
the one shown and because of this sym- 
metry there is no need of drawing complete 
curves. The curves in the left half of the 
figures show the power distribution in the 
YOZ plane, or at right angles to the an- 
tenna wire. Duplication is again avoided 
by not showing the duplicate curve for the 
radiation in the Y’OZ plane. 

These curves were obtained by assuming 
a perfectly conducting earth, the antenna 
consisting of a single wire, one half-wave- 
length long and operated without any load- 
ing. 

When the antenna is placed %-wave- 
length above the ground a relative power 
of 100 percent is obtained in the vertical 
direction, 60 percent at an angle of 29 de- 
grees above the horizontal and very little 
power for the lower angles, as shown by 


the curves Figure 17. For the same angle 
above the horizontal the radiated power 


is not the same in ihe direction of the an- 
tenna, as compared with that radiated at 
right angles to the antenna, it being greater 
in the direction at right angles to the wire. 

In contrast to the large radiation along 
the horizontal, obtained with the vertical 
wire, it is noted that no position of the 
horizontal antenna results ir radiation in 
the horizontal direction. Considered from 
the viewpoint of a refraction theory of 
transmission for short waves, this would 
indicate that the horizontal antenna could 
not compare with the vertical for effective- 
ness for transmission over long distances 
by “low angle” radiation. In general, this 
conclusion is sustained by results obtained 
at Round Hills, 1XV and Auburndale, 1BYX. 
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Th il antenna radiating most 
eff. high angles, would by the 
sam very effective over short 
dista h was also experimentally 
subst y the stations above. 
Fr e 18 and 19 it is seen that as 
the ar raised to heights between %4 
~ . . 
) . { 
2 
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/ d } 
L=0o° 
L’= 180 
OADSIDE” 2-ROW 
FIG ADSIDE GROUP FOR SECURING 
rRANSM N LIKE THAT OF FIG. 23 BUT 
EITH NILATERAL OR BILATERAL 
A fe m like that of Fig. 23 is needed. The 
uni-later t takes place if the rows are 4% wave- 
length d properly excited. The bilateral effect 
takes pla the rows are % wavelength apart. 
al gths, the intensity in the 
vert n falls off slowly at first and 
ther lly, becoming zero for a 
heigl avelength. The maximum 
rai ) percent is obtained for all 
thes« ut the angle at which this 
rad place progresses from the 
vert | the horizontal, taking the 
direct . 48.2, and 60 degrees as 
shov nsmission at right angles to 
the For transmission in the line 
of tl he maximum radiation falls 
off ar me time the angle in which 
the 1 nfined is reduced, result- 
ing it heaf of radiation confined 
te out 50 degrees when the 
heig! 6-wavelength. For this 
condi 19) it is apparent that the 
syste! perate to give much better 
tran t right angles to the antenna, 
both strength of signals and dis- 
tance: ed with transmission in the 
line tenna. This conclusion was 
sustar results obtained at 1BYX, 
Aubu M achusetts, where a hori- 
zont: nning North and South was 
emp! arkably reliable communi- 
catior ntained with points in the 
vicinit) ago and Milwaukee (West 
of 1B nly intermittent communi- 
catior ts along the Atlantic sea- 
board South line) was _ possible. 
Test her antenna systems seem 
to sl he discrimination in direc- 
tion it ticular case was due entire- 
ly to tl nal properties of the hori- 
TI iven cover most of the hori- 
zontal tems employed by ama- 
teurs, to explain in a large meas- 
ure m e peculiarities of transmis- 
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sion which so puzzle amateur operators. 
If the existing conditions were such as to 
permit the erection of the most desirable 
antenna system the vertical type would 
probably be chosen for general communi- 
eation purposes. 

Considerable effort has been devoted to 
theoretical studies of directional transmit- 
ting antenna systems to find one which is 
readily realizable in practice and yet one 
which will yield a sharply directional 
characteristic. The basic principle general- 
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FIG. 27. IN THIS AND THE FOLLOWING FIGURES 
THE DIAGRAMS AT THE TOP SHOW THE LOCA- 
TION OF ANTENNAS, THE VARIOUS SCHEMES 
ALL BEING VARIATIONS OF THE PLANS 
SHOWN IN FIGS. 23, 24, 25 AND 26 

The curves A, B, C, D show relative power in 
different directions, the curve to be understood as 
lying in the correct position with respect to the an- 
tenna-scheme shown in the same figure and the mean- 
ing of the lettering being as follows: (A), 1 row of 
antennae worked in phase after the manner of Fig. 
23 and therefore transmitting broadside; (B), 2 
rows of antennas worked in phase within the row by 
the same feed system as for (A), but with each an- 
tenna of the row supplying the corresponding an- 
tenna in the other row, the two rows being out of 
phase with each other (broadside); (C), 1 row of an- 
tennae worked out of phase after the manner of Fig. 
24 and therefore transmitting endwise; (D), 2 rows 
of antennae arranged after the manner of Fig. 25, 
which is out of phase in the row but with the two 
rows in phase with each other and therefore trans- 
mitting endwise. 


ly employed in involving a directional trans- 
mitter is that of placing a number of an- 
tennae and operating them so as to ob- 
tain an addition of their separate effects in 
certain favored directions, while obtaining 
an annulment of their effects in other direc- 
tions. One of the simplest systems used con- 
sists merely of a number of vertical wires 
hung in a line and operated in a manner such 
that the currents in each wire are either 
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in phase or out of phase with the currents 
in the adjacent wires. The operation of 
the antenna with the currents either in or 
out of phase results in two distinct antenna 
systems, having entirely different charac- 
teristics. 
ANTENNA GROUPS 

If we operate an antenna consisting of a 
number of vertical wires hung in a line with 
all the currents in phase we obtain an an- 
tenna which is directional at right angles 
to the line of the antenna. This is termed 
a “broad-side” system since the main beam 


is broadside to the line of the array. If 
the currents in each wire are out of phase 
with those in the preceding wire the sys- 
tem is termed an “endwise” system, since 
the main beam is in the line of the antenna 
array. 

Before considering the relative ad- 
vantages of the various possible arrange- 
ments it would be well to consider the 
means for exciting the antenna under the 
two conditions imposed above. In Figure 
22 is shown a possible method of hanging 
a number of vertical wires by utilizing two 
towers or masts. The system sketched con- 
sists of eight vertical wires, each a half 
wavelength long and separated by a half 
wavelength, the height above ground being 
determined by consideration of the vertical 
plane characteristics mentioned above 
(Figures 9 to 15). If we desire to operate 
this system with all the currents in phase 
for broadside transmission we may employ 
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the arrangement shown in Figure 23, 





wherein the antenna is fed by two-wire 
transmission lines whose length, as 
lew Nore A wins e(8 , 
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FIG 29 





measured from the transmitter to each ver- 
tical wire, must be the same for all wires 
and equal to an odd quarter-multiple wave- 


r NoTE: A-/ row in phase (Broadside, as 
, / nig. 23) . 
ety 
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but rows in phase with €ach other 
uta 
Ps ? 60_ 9° 10 
= 2 70 
rT ot _1Lsft . 
s l * : 3 
* x T ‘\ 
« \ og 440 
wo XA\ 50 
fo eae. 1180 
4 =o 1%, 
ae et 
“—S Ts \~ 
m +S 
Te 
FIG. 30 
length. In the figure this distance is 5/4 


wavelengths long. The dotted lines indi- 
cate the second wire which makes up the 
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sion line described above. 


ijusted in exactly the same 


nple single wire antennae 


ioned. It is readily seen 


ement requires a rather 





ystem, if many antennae 
As used in British beam 
ers are mounted in the 
ipes, the pipes acting as 
the feeder system and 
ounded iron stakes. 


F vise system the connections 


an ( 


Same ela 


as are indicated in Figure 
are again hung one half 
and a single continuous 
be made to serve for a 


nae and their associated 
tem may be fed from a 


ed at a current loop of 
(at the center of any 
indicated, or it may be 


tage feed system consist- 


odd-quarter wavelength 
applied to a voltage loop 
ndicated by the dotted 


ner of the system). This 


desirable characteris- 
point of installation and 
the disadvantage of a 


eam. 


it is possible to obtain 
am if two or more rows 


f ar e used. Assuming that in 


nnae are operated in the 
tive to each other, then 
distribution may be ob- 
ystem depending on the 


tion of the various rows. 


operating viewpoint, the 
nd row does not entail 


much difficulty, provided that the spacing 
of the rows is one-half wavelength and that 
the antennae in one row are operated either 
in phase, or out of phase, with the an 
tennae in the other row. In the broadside 
system, the addition of a second row pro- 
duces no change in the shape of the distribu- 
tion curve; in the endwise system, the ad- 
dition of the second row makes the beam 
about one half as wide. Arrangements for 
operating two rows of antennae are shown 
in Figures 25 and 26. The simplicity of 
the endwise system is apparent; the broad 
side system, in the lower figure must be 
excited »y means of the transmission line 
system indicated in Figure 23. 

To obtain a sharp beam, it can be shown 
theoretically to be of little use to place more 
than one antenna in one-half wave-length 
of space along the line of the antenna. That 
is, if a space one wavelength long is avail- 


™ ial 
; 4) lower ‘ ® 
s rm 
ae PANS 8S/OR 
“4 = ” 
THEORETICAL ACTUAL 
A 6 
N-PHASE, OR f 
Tower ed BROADSIDE SYSTEM ns) | 
FIG. 32. THEORETICAL AND ACTUAL CURVES 
OBTAINED BY TESTING AT IXV WITH A 4-WIRE 
VERSION OF THE SYSTEM OF FIGS. 22-23-28 


A & B 


able for the erection on the antenna, the 
resulting beam will be very little narrower 
if a dozen antenna wires are used than it 
would be if only two antennae were used. 
If a beam of a certain width, measured 
angularly around the transmitter in a hori- 
zontal plane, is desired, it is necessary to 
have a certain space in which to construct 
the antenna system; the space required will 
be greater, the sharper the beam, so that in 
a practical case, the available space deter- 
mines for the amateur the sharpness of the 
beam that may be obtained. 

If desired, one of the rows of a two-row 
antenna system may be placed one-quarter 
wavelength behind the other, by properly 
exciting the antenna system “uni-lateral” 
transmission is obtained. That is, not only 
will a beam result, but the beam will extend 
only on one side of the transmitting point, 
the signals in the opposite direction being 
very weak. This condition is difficult to 
attain in practice, but may be sufficiently 
well established so as to provide antenna 
directional characteristics which are of 
material advantage in certain cases. For 
example, a transmitter located on the sea- 
coast desires to communicate with stations 
located inland; the characteristic shown in 
Figure 31 gives practically 100 percent. 
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quadrant, while 
the remaining 


one 
over 


transmission over 
eliminating radiation 
three quadrants. 

The curves shown in Figures 27 to 31 
inclusive, represents the theoretical charac- 
tertistics, in a horizontal plane, of antennae 
employing 2 to 12 wires. In the upper left 
hand corner of the diagrams are shown the 
arrangements for 2, 4, 6 and 12 wires ina 
row; in the upper right hand corner are 
shown the arrangements when a second 
row is used, the dots representing the wires 
as they would be seen by looking down 
on them from above. Curve A in each 
group gives the directional effect when the 
antennae are operated in phase (as in Fig. 
23); Curve C when the antenna are oper- 
ated out of phase (as in Fig. 24); Curve B 
shows the effect of a two-row system, the an- 
tennae in each row being in phase, while the 
rows are out of phase (as in Fig. 25); 
Curve D is for the two row system, the 
antennae in each row being operated out 
of phase, while the rows are operated in 
phase (as in Fig. 26). It will be seen that 
the system in which the antennae are 
operated in phase gives the sharpest or nar- 
rowest beam, and that the addition of a 
second row in these cases does practically 
nothing toward making the beam sharper. 
While the single row system in which the 
antennae are not of phase is not anywhere 
nearly as good, considering the sharpness 
of the beam, the addition of a row 
materially improves the beam. How- 
ever even after the addition of the second 


second 


0) 


| INEORETICAL — aap rine / | tanthettes 
“ENDWISE” SYSTEM 
FIG. 33. THEORETICAL AND 


FOR 4-WIRE 1XV SYSTEM OF 
22-24-28 C & D 


al 


CTUAL CURVES 
TYPE OF FIGS. 


beam, is not anywhere nearly as sharp as is 
obtainable with the “broadside”, or in phase 


System. 


TESTING 36-METER BEAM SYSTEMS AT 1XV 
For Figure 30, in which 12 wires are 
placed in line at distances of a half wave- 
length, the resulting beam is quite narrow, 
the relative power dropping tc 50 percent of 
the maximum for directions differing from 
the line of the array by only 4 degrees, As 
an estimate of the space required for sucha 
system, for 40 meters, we find that the 
line of antennae wili be about 720 feet long, 
which is rather difficult to construct, since 
each of the antenna wires must be 64 
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feet high. By making use of the towers at 
Round Hills, support was arranged for four 
antenna wires, one-half wavelength apart, 
for 40-meter transmission. 

This four-wire directional antennae has 
been operated both as a broadside and as 
an endwise system for several months at 
1XV on 38 meters. The theoretical energy 
distribution of this antenna when used for 
broadside transmission is shown in Fig. 32a. 
Measurements made with field strength 
measuring apparatus upon the actual sys- 
tem as installed showed that the actual 
energy distribution was that shown in Fig. 
32b. This distortion of the field was 
caused by the steel towers which supported 
the antenna and were placed as shown in 
the figure. As has already been mentioned 
the distance of each tower from the an- 
tenna system is approximately one-half of 
the operating wave and since the currents 





N 
iF | > 
/ 
THEORETICAL ACTUAL *« 
, | SINGLE WIRE mA | 
ss SYSTEM & | 
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FIG. 34, RESULTS AT 1XV WITH VERTICAL AN- 
TENNA, SHOWING DISTORTION DUE TO STEEL 
TOWERS 


in all the antenna wires are in phase the 
towers act as a reflecting wire place one- 
half wavelength from the antenna proper. 
Thus the towers cast a_ decided 
“shadow” cause a “splitting” of the 
beam. 

In the case of four wires operated as an 


steel 
and 


endwise system the theoretical and actual 
curves were as shown in Fig. 33. In this 


system the antennae are operated out of 
phase and the transmissign is aided in the 
line of towers. 

It is readily seen that if the total power 
fed to a given antenna system is kept con- 
stant that the directional system will send 
considerably more power in a given direc- 
tion than will the non-directional arrange- 
ment. At 1XV, signal strength reports 
received from stations that were in the 
beam were materially greater when using 
the four-wire directional system men- 
tioned, than the reports obtained when us- 
ing the usual single-wire vertical antenna, 
for the same tube input in the two cases. 

Another type of directional system con- 
sists of a very long, low, horizontal wire, 
broken up into half-wavelength sections. 


Between the half wave sections are placed 
circuits, 


tuned which actually amount to 
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wavelength sections. In 
in the active half 
brought practically 
effects of the sepa- 
ns add up in a direction 
line of the antenna. 
the system is indicated 


Ot onc 


GURRENT FEED 
USE EITHER 


(OLTAGE 
fEEO 


“BROADSIDE” SYSTEM UTI- 
HORIZONTAL WIRE IN WHICH 
-ED EACH OTHER THROUGH 
PHASING COILS” OR THROUGH 


TO THE WORKING 


AS PHASE REVERSERS 
in Fig. 36. Current feed 
h section in the manner shown in 
»other figure. 


system may be fed at 


the antenna sec- 
as indicated, or 


the junctions between 
radiating half wave sec- 
itted lines. The non- 
ay be made up of a coil 
nearly tuned to the 
h, or the condenser may 
iking the coil practical- 
the latter case the coil 
“nhasing coil” 
of the system is 
when looking down 
» angle “A”, measur- 


fF ANTENNA 


MISSION CHARAC TERISTICS OF 
* FIGURE 35 


direction giving 


maximum radiation on 
iximum to 50 percent of 
other side of maxi- 
the number of the ra- 
follows (according to 
grees for one antenna, 42 
antennae, 


32 degrees for 


four antennae and 14 degrees for eight an- 
tennae. Thus to produce a sharp beam we 
encounter the same difficulty as in other 
systems, the dimensions of the systems must 
be large compared with the wavelength. 
For a 14-degree beam at 40 meters, the 
length of the system would be 8 x 20 meters, 
or approximately 525 feet. 

The characteristics of this antenna sys- 
tem in a vertical plane are similar to those 
previously given for a single half wave- 
length radiating section. If the height is 
made an odd multiple of quarter wave- 
lengths then the energy radiated vertically 
is a maximum, while if the height is an 
even number of quarter wavelengths the 
energy radiated vertically is zero, if the 
ground is highly conducting. 

————_ #@e = 


Resisto Props 


T is strange that although resistors are 
used so frequently in radio work, the 
manufacturers of them have been content 
with supplying them without any particular 
means for mounting in a secure and perma- 
nent fashion. Many have been the con- 
traptions that have been hastily contrived 

















with the view of holding such units and 
many more times have they been “mounted” 
by their leads or terminals. 

It is good to know that there are now 
available some honest-to-goodness mounts 
for the commonly used tubular shaped units. 
Two metal angles act as the “feet” of the 
mounting and a rod, threaded at both ends, 
is passed through the center of the resistor 
and the holes in the mounting brackets. 
Fibre washers act as cushions between the 
ends of the unit and the metal pieces. Nuts 
allow the entire assembly to be tightened up 
to a desirabe condition and lock washers 
prevent them from working loose. 

The resistor shown is also a product of 
the same manufacturer. 

Resisto Props may be obtained in two 
sizes, so as to fit two-inch and four-inch 
resistance units. They are a product of 
the Daven Radio Company of —s = J. 

—H. P. W. 
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Double-Detection Receivers With 
Band-Pass and Screen-Grid Amplifiers 


(Continued from Page 16) 


other hand if one wishes to have a beat 


OST 
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An Amendment to the Cure 


ly the article “A Simple Cure for an Old 
Ailment”, by A. J. Haynes (December, 
p. 44) there should have appeared a cir- 
cuit drawing and a photograph. The post- 






































note there must be a long-wave heterodyne office together with the mysteries of 
to beat with the second detector or else putting the magazine helped to keep 
one must make the second detector itself the two illustrations out. At the moment 
oscillate. A not particularly 
good alternative for this is to 15 meg. resist. strip 
make the intermediate fre- RL 
quency tube oscillate as was 1 ik L | 
done in the double-detection | 
: : HR 

receivers (with standard 15 cells 
tube, not with 222) described = 
in QST for January, 1927 8 
(p. 40), June (p. 9) and atone > a 
pebresry 1928, (p. —- = 3 f io filter 
also in the receiver o ig. S 
6; though in the last case it an is col = 
was done for comparative 
purposes only. As expected A-CIRCUIT 
the autodyne 2nd detector me DIAGRAM 
was materially the better os meg. resist. strip 
device. v Washer 

Mr. Ross Hull has sug- SS omattined Washers 
gested that the receivers just ‘wooden \, 
referred to may be both im- Support strip ~~. a : 
placing the i.f. tubes with a lead my, 
single UX-222, so that the ® Resistance strip - 
final system will consist of C- ARRANGEMENT ON 
an autodyne first detector, a . SUPPORT STRIP 
222 i.f. tube, an autodyn 2nd B- SINGLE UNIT 
detector and possibly one a.f. 
tube. This is again the system c pre- when this is written the photo has ap- 
viously referred to, with the change peared, and the diagram is on hand also. 
that the 2nd _ detector is oscillating. 
As was. said before, such systems 
with standard tubes (less band-pass) 
have been described but in these cases 
the i.f. was more or less regenerative (see 
Fig. 6) and in some cases oscillating, 


thereby causing some interference with the 
autodyne first detector, not only as to twit- 
terings but also in the way of a tendency 
to make the first detector howl when the 
i.f. regeneration was changed. The excep- 
tion was a 5-meter receiver shown in Fig. 
8 and in this case the intermediate fre- 
quency was not a favorable one, being about 
665 Ke. The combination seemed promis- 
ing however and was easy to handle as well 
as being quieter than the ordinary i.f. but 
not as quiet as the receivers equipped with 
band-passes. 

The Rusco transformers may be _ ob- 
tained from the Columbia Metal Products 
Co., 57 E. Ohio St., Chicago, Il. 

More will be said in QST about this type 
of receiver. 








HERE 


THE ARRANGEMENT OF THE 
RECTIFIER 


IS 


They therefore appear herewith with our 
apologies that they could not have appeared 
in OST last month. 
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Two Inexpensive Test Sets 
By Frank Palmer* 


APS I should qualify the title of 
ticle somewhat, and call it a 
ively inexpensive test set, in 

e built for a great deal less 
asked for the commercial 
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BENCH BOARD” TYPE OF TEST 
NEL FOR TUBES UP TO AND 
INCLUDING 201-A. 
ting with the test cord plugged into a 
is plate voltage, with the switch down it 
voltage. Plate current can be read at 
milliammeter and grid bias can be read 
nter voltmeter by pushing the button at 
the panel. When testing a tube apart 
batteries are connected to the 4 binding 
be is plugged into the socket and the 
as before Any C battery that is de- 
connected across the B minus and A 
therwise the grid is open until the volt- 
pushed and then drops to “zero grid,” 
is returned to the negative filament, 
rk the meters are independently avail- 
the pin jacks and the two left-hand 
The only permanent inter-connection 
sewative terminals of the two volt- 
pole switch cut in at “X” would 
f there seems to be any advantage in 
pendence. The two-pole switch must 


type, which according to my 
in many ways less con- 





venient, and do not offer such varied uses 
as mine. 

It has long been the custom to make 
radio sets more impressive by “dolling” 
them up with filament voltmeters and am- 
meters. These pleased the hick from the 
high grass immensely, but as far as telling 
anything vital as to the operation of the set, 
the ammeter was entirely useless and the 
voltmeter very nearly so. This latter in- 
strument was anchored to the receiver panel 
so it could not be used for any of the count- 
less purposes it might otherwise be avail- 
able for. 

After my graduation from the hick class, 
I frequently found myself chasing all over 
the place to find my filament voltmeter. 
Having satisfied that curiosity, I would most 
likely repeat the operation for a plate volt- 
meter; about that time I’d get a hunch my 
grid bias was not right, and a search for 
the milliammeter was started, which re- 
sulted in disconnecting everything in sight 
so I could ascertain said grid bias. After 
keeping this up for some time I suddenly 
saw a light, and in December, 1926, I nailed 
all the blamed meters to a board as shown 
in the accompanying photograph of Fig. 1. 

In Fig. 1, I have used the less expensive 
Weston meters. The Model 489 double-range 
low-resistance voltmeter is used coupled up 
with a double-pole double-throw switch as 
indicated in Fig. 1A and 1B. The addition 
of pin jacks as shown makes these meters 
available for other purposes though the test 
leads are of a substantial size and insulated 
with rubber hose as shown in Fig. 2A. 

The flush type 301 meter lends itself 
nicely to the arrangement as shown. The 
push button throws the grid bias meter in 
or out of the circuit at will. 

To make it convenient to test tubes in 
connection with the sets to which they be- 
long—especially to check the continuity of 
the circuits—there has been made up a test 
plug with a flexible cord as shown in Fig. 
1A. This cord can be plugged into the 
socket of the set, the tube then being trans- 
ferred to the socket of the test board. By 
using a UX socket on the board and a UV- 
199 plug on the cord it is possible with the 
ordinary adapters to handle all the usual 
varieties of tube bases and sockets. The 
test plug is made by cleaning out the base of 
a 199 peanut tube, unsoldering its leads and 
replacing them with eighteen-or twenty- 
inch lengths of ordinary No. 16 cotton cov- 
ered lamp cord. These cords are then placed 
parallel to the sides of the base and melted 


(Concluded on Page 4°) 
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Another “Code-Learning” Set 


By Harold P. Westman, 


ANY have been described for 
those who are desirous of learning 
the code by listening to long-wave 
transmissions. Some of these have 
used the very minimum of equipment and 
left the problem of getting the set to work 
to the picking of a suitable tube, the char- 
acteri of which would fit in with the 
other constants of the set. In many cases 
he inexperienced man has been unable to 
satisfactory operation from them and in 
effort to get reliable action has gone to 
other extreme and put in everything 
at could be thought of. 
The set to be described falls in neither of 
classes. It gives an honest-to-good- 
ness control of regeneration as well as wave- 
length. the same time, the amount of 
equipment is small and the circuit of the 
simplest form. 
The circuit appears in Figure 1. As will 
ve noted, two inductance coils are needed. 
One is shunted by tl 


sets 


he variable condenser 
and is connected between the grid and fila- 
ment of the detector tube and the other acts 
ckler coil being in the plate circuit of 
letector and coupled to the first coil. 

and ground are connected 


asa t 


antenna 





Assistant Technical Editor 


ome pre-determined signal. As far as 
radiating is concerned, the average 100- or 
150-foot receiving antenna is not very effec- 

















FIG. / 


tive in radiating at wavelengths above eight 
or nine thousand meters. One should also 
consider that there are very few receivers 
operating in any average location 
which might be interferred with. 
Regeneration is controlled by 





means of a variable high resistance 
in the B-battery lead to the plate 
of the detector. The plate voltage 
is equal to the voltage drop across 
this resistor subtracted from the 
B-battery voltage. As the re- 
sistance is varied, so is the plate 
voltage varied which in turn affects 
the amount of regeneration occur- 
ring in the circuit. It will be found 
that this method offers a very 
smooth control which causes little 








SHOWING THE SET WIKKED 


first coil, this arrangement being 

referred to a a “single-circuit 
It may be said in its favor, that it 
gives the loudest signals of all methods of 
antenna coupling As drawbacks, we find 
that it tunes broadly and when in the os- 
lating condition radiates, acting as a 
niniat ire transmitter, However, for code 
practice one does not of necessity listen to 
any given station but may pick out the 
loudest one and under these conditions the 
broad tuning will not be so damaging as it 
would be were it required that one listen to 


across the 
ommonly 
tuner”’. 


plugs 
world why one cannot use unmounted ones 


detuning. 

The inductances used are duo-lat- 
eral coils. This particular set was 
built to émploy coils mounted on 

although there is no reason in the 


and a couple of pair of Fahnestock clips to 
take the leads. 

Why folks should be more inclined to 
, rather than calculate, in which direc- 
tion the tickler coil should be connected, in 
order that the feedback will be in the 
proper phase for causing oscillations, is a 
profound mystery. Perhaps laziness is the 
answer, for it certainly can’t be ignorance! 
No, not with such a simple and fundamental 
example in front of one as the Hartley cir- 


guess 








— 


vrid and tickler coils are wound 
direction and are placed end to 
necessary to remember that 
plate connections come from 
ends of the coils or from the 














HE PANEL VIEW OF THE SET 


nds. Don’t run the one to an 

nd the other to an outer end for 
th n’t function properly, at least not 
ur coils are not wound in the same 
In this particular case with duo- 
, one might become a bit hazy 

lirection of winding. A simple 
mount the two plugs parallel to 
with the jacks (holes) on the 

, and then mentally slide one of the 
mi plugs alongside of the other so 
e plugs and jacks are in a straight 


ae) “ae 5 
= a Ruciiienatuliedi 4 
= 7 
ft 
doing this, don’t turn either 


i. When they are lined up, con- 
two terminals of each plug as the 
f the winding with the windings 
direction. The diagram may 
understand matters more easily 

- » 


nts for the coils are an extra pair 
which usually adorn them. Two 
tal angles solve the problem of 
em down to the baseboard. Any 
variable condenser that has a ca- 
between 500-uufd. and 1000-unufd. 
001 ufd.) will do the trick UX- 
would allow either dry-cell or 
ttery tubes to be used although in 
ular case a pair of 201-A’s is 
the sockets even though they are 
were on hand and do all that is 
far as operation of the set is 

An audio transformer out of an 
will do nicely or else one of 

hat can be purchased for less 
llar. The same idea applies to the 
lipment used. The requirements 


exacting and parts from an 
probably be quite as satisfactory 
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as would parts purchased especinlly for the 
occasion. 

The following table will give the wave- 
length ranges of various coil combinations. 
They assume a tuning condenser of 1,000 
uufds. 


Wavelength Range Grid Coil Tickler Coil 
2,550 — 4,250 300 - 150 
4,200 — 6,300 400 150 
6,240 — 14,500 750 400 
13,600 — 21,000 1250 400 


It is to be noted that one may cover the 
range of from 6,240 to 21,000 meters with 
but three coils, the same size tickler being 
suitable for both grid coils. This combin- 
ation will give one all the code instruction 
that could be desired. The two smallest 
coils will allow NAA, Arlington, Va., work- 
ing on 2,655 meters to be picked up directly 
for time signals, news and weather reports 
at noon and ten p.m., E.S.T. This, in the 
early days, was considered an excellent 
chance of doing some real DX but at the 
present is not considered as being so “hot”. 
However, curiosity usually causes one to 
take a listen and so the proper sizes of 
coils are shown. 


Midwest Division Convention 
Ames, Iowa, April 13th-14th 


HE Annual Radio Short Course will 
T again be given by Mr. D. C. Faber, 

Director, Engineering Extension De- 
partment, Iowa State College, Ames, Iowa, 
on the dates mentioned above. This con- 
vention has become known as one of the 
best in the country where one may obtain 
the best there is in technical radio. This 
does not mean, however. that the brass- 
pounder is forgotten because the convention 
will be under the general supervision of Di- 
rector Quinby and A. W. Kruse, Section 
Communications Manager. 


Harold P. Westman, Assistant Technical 
Editor, QST, will be with us and will rep- 
resent A.R.R.L. Headquarters. Fred 
Schnell, former A.R.R.L. Traffic Manager, 
is expected to be present and Professor J. 
M. McNeely, besides several other goo 
speakers, who will make the meetings it 
teresting. 

All events are to take place at the col 
lege. 

Mr. D. C. Faber will be glad to hear from 
those who contemplate being present. 
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All About the Tube-Base Receiver 


By P. H. Quinby* 


UDGING from the number of requests I 
have been getting for additional infor- 
mation on the construction of the “tube 
base” receiver, I am beginning to think 

would be short lived; that I could 
evenually wade out and get square 
with the mailman again. 

But just as I was hoping the thing 
had been forgotten about, Mr. Handy 
blossoms forth with a revised Hand- 
book telling the gentle reader just 
enough to pique his curiosity and give 
him an appetite for more. And if my 
mail is a criterion, the market for those 
Handbooks is certainly brisk. Indi- 
vidual replies were impossible. I had 
to make up a drawing with everything 
on it I could think of except the color 
of the panel, and get a flock of prints 
made. 

As previously stated, simplicity is 
paramount. The circuit is not new. 
There are a few minor changes worthy 
of note. After making numerous 
comparisons of “capacitance” and “re- 
sistance” control of regeneration, I 
find that, for ordinary detector plate 
voltages, the capacitance method gives 
the greater signal strength, but re- 
sistance method has the lesser effect 
on tuning of grid circuit. It is easy 
to understand why the capacitance 
method effects grid tuning. In the 
resistance method, the conventional 
fixed condenser used to replace C3 in 
the diagram is much too large. Its 
reactance at high frequencies is so low 
that oscillation does not die out until 
the resistance R2 drops the plate voltage 
far below the point of maximum efficiency 
for detection. This accounts for the reduc- 
tion of signal strength when using this 
method. 


_In order to offset this evil the capacity of 
C3 must be reduced until its increased re- 
actance requires a plate voltage sufficiently 
high to give good detection before forcing 
the tube into oscillation. This value will 
vary with tube, circuit constants and gen- 
eral arrangement of parts. The simple way 
is to make R2 and C3 both variable, then 
adjust them in combination until maximum 
signal strength is attained. With this set- 
tng of C3, we can then control regenera- 
tion with R2 without a sacrifice of signal 
strength. This combination then gives us 
the benefits of both methods. 

With a two-stage amplifier on a pair of 


u, 
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SHORT WAVE RECEIVER USING TUBE 
BASE COILS AND MIDGET CONDENSERS 


BY 
PH. Quinby - 9DXY -St. Louis,Mo 


head phones we usually find a multitude of 
circuit noises. Grounding the audio trans- 
former frames will usually quiet down the 
amplifier itself (test by removing antenna, 
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TUBE BASE COIL 


NoTE: Remove old tube & leads 
from base. Drill small holes for- 
leads. Wind both coils same dr- 
rection. Run ends of coils thru 
prongs & solder 


AovANTAGES: Aigh L:C Roti. No 
heavy end plates in condensers. 
High amplification with low noise 
level. Combined capacity and re- 
sistance control of regeneration 
Good form factor in inductance 
£conomical efficient plug in 

System Beller signal Spread over 
dial Simplicity -Compactness. 


ground and detector tube). If it is still 
noisy look at your batteries and terminals. 
To shut off the noises in the detector circuit 
is not so easy. You must have a good, quiet 
grid-leak. The tube itself must be good. 
Even then some noise comes thru. To re- 
duce it, C4 and R4 (see diagram) are placed 
cross the secondary of the first transformer. 
This cuts the signals down somewhat but 
seems to cut the noise more; makes the 
wearing of a headset quite comfortable, and 
still leaves enough signal to be heard all 
over the room. 

For those wishing ultra-simplicity, the 
rheostat 3 can be replaced with an 
Amperite to fit your tubes, and the jack can 
be made filament control, taking two con- 
trols off the panel. 


It is a big advantage to cut the tuning 
condenser C2 down until one amateur band 
covers nearly all the dial. This may be done 
bv removing plates from the midget con- 
denser used. It is also advisable to set C2 
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the panel to eliminate 
effects on waves below 30 
nal data for the coils is 
irt for various amateur 
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HEN a pair of five-watt tubes was 
first installed at 40C, this was the 
only station in Durham, N. C. 
There being no assistance avail- 
able locally, recourse was had to the 
League’s Information Service for the solv- 
ing of the many difficulties that arose dur- 
ing the period of construction and adjust- 
ment. Many thanks are herewith tendered 
for the patience with which the myriad 


doubler. 
attempts, current 
antenna. 
hold properly and finally an additional am- 


quency After several all-night 
was finally put into the 


The circuit adjustments failed to 


plifier was put in. This was a worthwhile 
advance and made a world of difference in 
the adjustment of the set. A considerable 
amount of experience was obtained from 
this experimenting and the idea that it re- 
quires a great deal of testing to get a 








THE 
The wooden handle on the wall at the right is connected by means of a wooden strip 


OPERATING 


with the switch te control the 


questions were answered by that Service. 
Later, a friend at the University of North 
Carolina was kind enough to give a few in- 
structions which helped things along won- 
derfully and made it possible to obtain a 
first class license. 

The small tubes soon gave way to a single 
203-A and a 1500-volt, Esco motor-generator 
was acquired. In spite of its being 
thoroughly filtered and giving a smooth out- 
put, all reports were choppy, unsteady and 
everything else that one would not desire. 
It was finally decided that crystal control 
was the answer to the question as its per- 
formance could not be any worse than that 
of the oscillator arrangement in use. 

A 79-meter crystal and an excellent dust- 
proof holder were obtained from the Scien- 
tifie Radio Service of Mt. Rainier, Mary- 
land. A UX-210 was used as the crystal 
tube and the 203-A was employed as a fre- 





TABLE AND TRANSMITTER AT 


motor-generator which 








10C 


is located across the room. 


crystal transmitter in action was brought 
home strongly. 
TRANSMITTER 

From the photo you can see that the 
frame is made of wood. Oak was used and 
dipped in paraffin. This made it look as 
if it had been varnished, as well as pro- 
tecting it from damp weather. From top 
down can be seen the antenna lead-in which 
is a pyrex bowl. One-quarter inch copper 
tubing is used for all connections from 
transmitter to antenna system. The antenna 
switch has mounted next to it a 500-uufd. 
series condenser which at present is not in 
use. 

On the top panel in the frame is the 
antenna meter and primary tuning con- 
denser. Next can be seen the antenna tun- 
ing condenser which shunts the antenna 
coil, and the amplifier plate coil. 
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hich are mounted on glass 
ed 4% inches and the current 
harmonie antenna is somewhat 
pere. (Of course, the highest 
is not necessarily the best, 
flattering reports received 
this is without question better 

ng yet tried at this station.) 
yd panel can be seen the a.c. 
meter. Directly beneath it 
knob which is a two-pole 








WER SUPPLY FOR THE TRANSMITTER 


te base is built from the ground up and 
ng on the floor or touching any part of 
The switchboard is hung from the ceil- 
ration from the rotating machine can 
ransmitted through the wiring. The strip 
inning out of the switchboard just below 
knife switches connects to the switch con- 
motor-generator and is terminated at the 
sndle that appears in the other view. 


king the reading of both filament 
sible. Below this panel comes 
ediate stage. In the photo may 
ak box. This is used only for 
vers the copper box which holds 
ediate stage. The controls for 
ge of this stage are at the side 
operating table. The neutral- 
enser C5 (see circuit diagram) 
in the copper box with the in- 
stage. Directly above this stage 
le are two condensers. The one 
he reader is C6, neutralizing con- 
the other one is C7, feeder con- 
etween intermediate stage and 

plifier. 
nes the third panel from top 
a 0-2000 d.c. voltmeter and 0- 
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300 milliammeter. In between these two 
meters can be seen another small knob. 
This operates a double-pole switch making 
it possible to read both plate voltages. The 
milliammeter is used in the 203-A circuit. 
In the center just below this panel is the 
feeder condenser, C, between the crystal 
oscillator and the intermediate stage. On 
the bottom panel is a milliammeter, tuning 
condenser, and an r.f. ammeter, which are 
in the crystal oscillator circuit. This cir- 
cuit is contained in a copper box directly 
behind this panel. The C bias batteries for 
this circuit are also enclosed in the same 
box with the crystal circuit. Directly be- 
low this panel is the equipment for keying. 
KEYING 

On the floor and lowest shelf there are 
two units of Burgess “C” batteries. These 
are connected in series as shown in the cir- 
cuit diagram. When the key is open it ap- 
plies a very high bias to the grid of the 
power amplifier tube, high enough to com- 
pletely block the tube. When the key is 
ec »sed, the normal bias is applied to the 
grid.’ In an article on this in the January, 
1927 issue of the Proceedings of the Insti- 
tute of Radio Engineers, it is recommended 
that one of the intermediate stages be 
keyed. In this particular case, however, 
the power amplifier is keyed as it was found 
that changing the bias on the amplifier 
next to the crystal tube would effect the 
operation of the crystal circuit. In_ the 
circuit diagram, a key is shown which in 
reality is a Leach relay operated from a 
six-volt storage battery. 

Around this relay is a 1-ufd., 300-volt 
condenser and a 400-ohm potentiometer used 


1 If the plate voltage for the crystal tube is not 
obtained thru a resistance from the same source as 
the amplifier, it is possible to obtain the high block- 
ing voltare by means of a potentiometer or voltage 
divider across the plate supply The circuit is shown 
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herewith and if R has one half the resistance of 
Rl, the voltage drop across it will be one third of 
the total across the two. When the key is open 
one third of the “plate” voltage is applied to the 
grid and the rest to the plate When the key 
is closed, all the voltage is applied to the plate and 
none to the grid because the resistor R has_ beer 
short-circuited. The resistor R1 is then just shunt 
ed across the plate supply system and must be cap 
able of dissipating the amount of energy it takes 
from the supply. In this particular case, R may 
be 100,000 and R1 200,000 ohms, both capable of dis 
sipating 10 watts.—Assistant Technical Editor 
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to prevent key thump due to the relay cir- 
cuit. The relay is located directly behind 
the top unit of “C” batteries. It is enclosed 
in a dust proof box and mounted on rub- 
ber to prevent vibration. 

From the diagram it will be seen that 





when the key is open the whole “C” volt- 
age is impressed on the grid of the power 
amplifier. A complete blocking of the grid 
is necessary and the amount of 
bias will vary according to voltage 
supplied to the grid from the pre- 


ceding stage. When the key is 
closed it reduces this bias to the 
proper working voltage. Chang- 


ing this bias is a very convenient & 
way to control the output of the 
power amplifier. The resistance, 
R3, is very high and as the cur- 
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high voltage lead and four of the condensers 
are shunted across the line on each side of 
the choke. The 275-vole supply that is ob- 
tained from the machine is filtered by means 
of a 3-henry choke in the positive lead and 
a 1 ufd. condensers across the line both 
sides of the choke. 

Although not shown in the photo, there is 
a 200 turn r.f. choke in each line and also 

















rent flow is practically nil there 











MR 


has been no noticeable difference in 
the life of the batteries and their 
expected shelf life. This system 
seems to be the best one tried here 
in regard to key thump. While 
trying the center tap method, the 





key thump was terrible. Now, 
however, the b.c.l. set next door, 
which is about thirty feet from a. 


the transmitter, fails to register 
the slightest trace of key thump. 
A short-wave set can be tuned one 
degree off wave and absolutely no 
key thump is present. Until this 
system was installed many com- 
plaints were made and it looked 
as if the case were hopeless. 


RFC 


POWER SUPPLY C2 

The power used on the plates of 
the tubes is obtained from an Esco 
motor-generator, which has ball 
bearings and will deliver 1500 
volts. It delivers three different 
voltages, but only two are used. 
The black box at the left top of 
switch board is a voltage regulator 











SCHEMATIC 
f. ammeter, 0-1.5 amperes. 
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DIAGRAM OF THE TRANSMITTER 


0-2.5 = 


M-—milliammeter, 0-75 mils. 
M1—milliammeter, 
M2—milliammeter, 0-300 mils. 

85 turns No. 26 d.c.c. on “% inch form. 
RFC1—250 turns on 2.5 inch form 
C—250-uufd. receiving condenser. 
C1—500-unufd. transmitting condenser. 
250-und. receiving condenser, 
C3—By-pass condenser l-ufd. 
C4—2,000-yufd., 3,000 volt condensers. 
C5—200-uufd. receiving condenser. 
C6—150-yufd transmitting condenser. 
C7—230-upnfd. 
R—400 ohms. 
R1—10,000-ohm Ward Leonard resistor. 
R2—Allen Bradley Radiostat. 

R3—210 Bradleystat. 

L—18 turns No. 6 copper wire on 3 inch form, 
LI—11 turns No. 6 copper wire on 3 inch form. 


0-100 mils. 


transmitting condenser. 


and about 1100 volts are used on L2—7 turns of 5 inch REL inductance. 


the 203-A. Another tap from the 
motor-generator is used which sup- 
plies 275 volts to the two UX-210s. 
The motor is of one-quarter horse- 
power and is directly coupled to the genera- 
tor. The machines are mounted on a solid 
concrete base which is built from the ground 
up, and does not touch the floor of the shack. 
This eliminates any vibration which might 
cause unsteady signals. On a shelf above 
the motor-generator is the filter, which con- 
sists of a 30-henry Acme choke and eight 1 
ufd. condensers. The choke is in the positive 


shown. 


2 It should not be thought that this method 
will cure all key thump troubles. There are many 
cases where it has not proven so satisfactory and 
it is apparently in the same class with several 
other methods for doing the job. If the particular 
method happens to fit your conditions, it works. 
It it doesn’t, try again with some other scheme. 

Assistant Technical Editor 





L3—4 turns of 5 inch REEL 
The plate and filament voltmeters and their switches are not 





inductance. 


one in each side of the 110-volt, 60-cycle a.c. 
supply line. These are back of the switch 
board. From left to right of the switch 
board are voltage control, of the motor- 
generator, Acme filament heating trans- 
former, G.E. fiament heating transformer, 
and a 100-watt lamp which is used in a 
charging circuit for some Willard “B” bat- 
teries. These are in the cabinet back of the 
head phones. (See other photo.) From left 
to right on bottom of board are four switches 
which enable a change of the voltage on the 
motor-generator. Under these may be seen 
four fuses which are in all leads from the 
motor-generator to protect it from a burn 
(Concluded on Page 70) 
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vo Inexpensive Test Sets 


ued from Page 32 


poured into the base, thus fill- 
holding the wires firmly in place. 
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FIG 2s 


HE NEW SET, ADAPTED TO THE 


VOLTAGE TUBES ORDINARY RECEIV- 


tech 


{m 


rUBES AND TO THE UX-222 
SCREEN-GRID TUBE. 
of the zero-center grid bias instrument 
ame as in the small set but for some 
vith advantage be extended by a multi- 
replaced by an instrument capable of 
> or 30 volts. 
hing system is such that all instruments 
ely independent when the left hand switch 
the left and the others are open. 
rking with a tube in the socket the left 
connects either the 10-0-10 volt or the 
eter between grid and minus A so that 


ubes, power tubes and the shield grid of 


may be handled. The right-hand switch 
et to be adapted to receivers with re- 
ipply te either minus or plus A. The two- 
before changes the two-range voltmeter 
ment voltmeter to a plate-circuit meter 
the meters independently the rubber-in- 
are used, the terminals on the other 
vires fitting either pin jacks or binding 


er multiplier is shown above the set. This 


hed to the set normally but may be used 
the range up to 500 volts so that the set 
UX-210 tubes and everything below that. 
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After putting on identifying tags, the 
cords are braided together and placed on 
their proper terminals on the board. In use 
the suspected tube, or the tube in the sus- 
pected circuit is first placed in the test 
socket and the plug inserted in its place in 
the set. In this way it is possible to check 
readings for all the tubes or tube circuits 
under actual running conditions and if any 
of them doesn’t show the necessary reaction 
it is a simple matter to run down the trouble. 
By placing the switch in the upper position 
we read the plate voltage, while the lower 
position gives the filament voltage. By dis- 
connecting the first or grid lead at the top 
of the board we get the filament emission 
of the tube under examination on the 
milliammeter. 

Recently I have added a second test board 
to my collection to take care of the neces- 
sary readings of the new 222 tube, together 
with other changes such as greater accuracy 
and polarity switches. 

This set, illustrated in Fig. 2A is some- 
what more complicated and constructed of 
more expensive instruments giving very 
accurate readings. It also differs from that 
shown in Fig. 1A by the addition of two 
single-pole double-throw switches; one of 
which is to change the grid meter from the 
regular one to the higher range meter in 
order to read the voltage of the shield grid 
of the 222 tube; the other switch changes 
the minus B line from plus to minus so that 
plate voltage will not be applied through 
the tube filament in sets which connect plus 
to minus and minus to minus. 

The instruments in this latter set are as 
follows: E,, plate voltmeter, Weston Model 
489 high resistance 0-8-200, which may also 
be used for B Eliminator readings. Ex, 
grid voltmeter. Weston Model 280. 10-0-10. 
I,, plate milliammeter, Weston Model 280, 
0-50 mils. Figs. 1 and 2 illustrate the cir- 
cuits of the two test sets. 

Some of my friends who have built boards 
like mine have repeatedly told me that they 
were the best investment they have ever 
made, and do not know how they “ever kept 
house without them”. So, in the hope that 
this meager contribution may be of some 
help to BCL members of the League I pass 
it on. 





. Mp Strays "$s : 


From 1BFX we get the following: 

“The wx changes for the better. Won- 
derful DX reception. The whole world com- 
ing in R7 to RY. Everything rosy. 

“Antenna comes down, 203-A burns all 
to blazes. new Jewell milliammeter likewise 
annihilated and in the same breath my dog 
dies of nothing in particular. All in the 
space of forty minutes. 

“Can you think of anything to add?” 
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“If You Only Try——’” 


By A. L. Budlong* 


ANY amateur transmitters today 

appear to be troubled—or rather 

the neighbors are—with  key- 

thumps. For the owners of such 
stations, the solution of a bad key-thump 
case here in Hartford may prove interest- 
ing. 

The other day the secretary of the live- 
wire listeners’ organization in this city 
called us to say that an amateur in a cer- 
tain section of the city was causing a lot 
of interference. Would we, please, see if 
it could be remedied? 

We would. A_ scouting visit by the 
writer showed that a five-watt transmitter 
was raising hob with BCL receivers over a 
radius of about a quarter of a mile. The 
broadeast receivers were all good ones, 
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X= /3 Henry iron corechoke | ___ = CR 
C = 6yf poper condenser Thump Filter 
R= 1000 Ohms 


FIG 1 


which let them out. In spite of this, a key 
click emanated from the amateur station 
that was almost unbelievable in viciousness. 
At the house across the street—the worst 
place, naturally—a good broadcast re- 
ceiver got tremendously loud clicks all up 
and down the dial, interfering even with the 
local broadcast station. 

Several wavetraps gave zero improve- 
ment. Accordingly, armed with a suitcase 
full of miscellaneous apparatus, Handy and 
I went down a few evenings later to see 
what could be done to the transmitter. This 
proved to be a conventional Hartley affair, 
using a single 210 on 40 and 80 meters, 
with d.c. or r.a.c. on the plate. Key clicks 
were equally loud on either wave and with 
either type of plate supply. 

We started in. Handy did most of the 
hard work, while the writer gained much 
exercise dashing across the street at fre- 
quent intervals to listen on the broadcast 
set there. 

The key was in the negative supply lead. 


*Asst. to the Sec’y, A.R.R.L 


The click, of course, is due to the sudden 
shocking of the tube caused by an in- 
stantaneous rush of high voltage to the 
plate. If we can slow that down a little, 
say to a thousandth of a second, we can 


— 








Negative 
Supp ly lead 


a] 





X= /i Henry choke 

C= éuf poper condenser 

R= 1000 Ohms 

C,= 2pf paper condenser 
FIG. 2 


probably eliminate the click. A choke in 
the supply lead will have the desired slow- 
ing-down effect when the key is closed, but 
cannot be used alone, because when the key 
is opened the inductive kick from the choke 
will cause a stronger click to be radiated. 
We must incorporate an “absorber” for this 
click. A condenser across the key will do 
this and by leaving a small supply of 
energy to be fed to the plate after the key 
is opened a resistance (500 to 1000 ohms 
worked best) in series with the condenser 
will let the condenser discharge slowly, and 
thus avoid trouble there. We put up such 
a system, as shown in Fig. 1. 

A trip across the street showed less QRM, 
but it was not eliminated. This wouldn’t 
do at all, as we were after total elimination. 
Accordingly, we did what should have been 
done in the first place; that is, shifted the 
key to the center tap connection. 

The same filter was duplicated here, as 
shown at Fig. 2, with the addition of a 
2-ufd. by-pass condenser across the choke, 
since the filter was now in the r.f. circuit 
also. This was fine. Listening all up and 
down the scale on the broadcast set failed 
to reveal a trace of thump, click or note. 
This was on 40 meters. We went to 80, 
and shoved the coupling as tight as possible. 
R.a.c went on the plate. Still no trace of 
interference. The click was wiped out. 
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all very well, but the filter con- 
sist Handy’s parts, and he wanted 
the uld have specified a duplicate 
ind let the owner buy the parts 

| take time. It was decided 
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C= 2 paper condenser 
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was any material around 
that would provide a_ satis- 

ia titute. 
much in the way of spare 
ap} Sorting through the junk-box 
pr ne }0-henry “B” eliminator 
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C, = Negative Supply 
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2ut paper condenser 
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FIG.4 
chi .] 2-ufd. paper condenser, and a 
dou ne-mike condenser. This was a 
fa n the original filter system. 


1%-henry choke, a 2-ufd. con- 


det 6-ufd. condenser and a 1000-ohm 
resi ut we had hopes. 

A ter, the choke was put in the 
lead, th no condenser around it. It 
wa that the distributed capacity 
wou ifficient to by-pass the r.f. The 
one ¢g ndenser went across the key. 
Fig it at this stage. When the set 
wa ted, we could hear no thumps, but 
chec] n the short-wave receiver showed 
tha e was blocking at intervals of 
al th of a second. Clearly, the 
chol not satisfactorily by-passing 


the we had hoped it would. 
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The good condenser was therefore put 
across the choke, and the leaky 1-ufd. con 
denser across the key, getting the combina 
tion shown at Fig. 4. 

This proved to be absolutely as satis- 
factory as the more complicated filter in 
Fig. 2. Forty or eighty, loose or tight 
coupling, and r.a.c. on the plate—it made 
no difference. The click was gone, and as 
far as we know the installation is still 
operating satisfactorily. 

The amateur now knows he can operate 
at any time without incurring the wrath of 
the whole neighborhood, and the neighbors 
have softened in their attitude toward ama- 
teur radio—and are not sending complaints 
to the Federal Radio Commission. 

Not the least valuable feature of the case, 
however, is the demonstration of the fact 
that a thump filter can be made of parts 
with a wide variation from the “ideal” 
constants, and still do the work for which 
it is intended. 


pe 


Official Wavelength Stations 
Tm Official Wavelength System fur- 


nishes a service coéperative with, but 

differing from, that of the Standard 
Frequency Stations 9XL and 1XM, which 
are also operated in accordance with plans 
made with the O.W.I..S. Committee. Contact 
with the O.W.L.S. is through Mr. D. C. 
Wallace, 6AM, who is also chairman of the 
committee. Mr. Wallace is continuing the 
practice of checking up all O.W.L.S. to 
make sure that they are really indicating 
their wavelength (or frequency) at the end 
of each transmission—and are doing so with 
proper accuracy; which is to say 2%. They 
do this in the course of regular operation 
and do not send calibration schedules as do 
the S.F. stations. 


The list is as follows: 


1AAC, 1AVW, 1AWW, 1BHW, 1BZQ, 
1CCW, 1CK, 1KP, 1ZL, 1ZO, 2CLA, 2DS, 
2MU, 2SZ, 2XI, 3APV, 3BE, 3XW, 4LK, 
5XBH, 5ZAV, 6AKW, 6AM, 6BB, 6BCP, 
6BGM, 6BMW, 6BQB, 6CAE, 6CMQ, 6CVO, 
6LJ, 6QL, 6SX, 6TI, 6TS, 6XAG, 6XAO, 
6ZE, 6ZZH, 6ZV, TAGI, TBE, 7TBU, 7GQ, 
TNX, 7QK, 7XF, 7ZX, 8AA, 8APZ, 8BAU, 
8BZT, 8EQ, 8GU, 8GZ, 8XC, 8ZG, 9AXQ, 
9BCH, 9BGK, 9BMR. 9CPM, 9CXU, IDXN, 
9EFO, 9EGU, 9ELB, 9FF, 9IG, nclAE, 
ne2BE, ne3CO, ne3NI, ne3FC, ne4BT, 
ne9AL, eg2OD, eg2SE, Ireland 5NJ, oa2CM, 
and oz2AC. Crystal Controlled O.W.L.S.; 
NKF, 1AXA, 2BO, 2BRB, 2EF, 2WC, 4BY, 
4XE, 6AOI, 6DLL, 8CMM, 8DAJ, 9AUG. 
9BVH, 9UZ-NRRL, 9ZA, eg2NM, eg5LF 
and oa5BG. Standard Frequency Stations: 
1XM and 9XL. 
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Radio Applied to Petroleum Prospecting 


By Gerald R. Chinski* 


S the subject about to be discussed is 

probably more or less unfamiliar to 

most of the radio fraternity it will 

be well to begin with an explana- 
tion of petroleum prospecting by the 
seismic method, 

The so-called “Seismic Method” is a term 
applied by Seismogolists and Geologists to 
the use of the seismograph' as a means of 
locating underearth deposits such as 
minerals, sulphur, and petroleum. It has 
been only since the World War that this 
method has been used to any extent in the 
petroleum field. As a matter 6f fact, war 
time developments on the seismograph as a 
means of locating big guns greatly facili- 
tated its later use in more peaceful pursuits. 
Let us say here that it is not to be under- 
stood that this is a “sure fire” means of 
locating petroleum deposits anywhere. It 
is not. Very much depends upon the accu- 
racy of observations and correct inter- 
pretations of records obtained as well as 
the geological conditions of the locality 
being sounded. And now with the aid of a 
few figures we will endeavor to explain the 
operation of this method. 

In Figure 1, we have the essential appa- 
ratus for making a seismograph record. 
“C” is a camera carrying a strip of sensi- 
tized paper (similar to a moving picture 
camera) which moves past an apperture, 
accurately, at a known rate of speed. “C” 
also contains a source of light “L” which 
is projected through a narrow slit in order 
to make it produce a sharp light line on 
the sensitized paper, to which it is subse- 
quently reflected. “S” is the seismograph 
itself which is equipped with a mirror 
system on its moving elements. The func- 
tion of the mirror, of course, is to repro- 
duce its movement on the sensitized paper 
by means of varying the angles of in- 
cidence and reflection of light from “L”. 
The idea in placing “S” at a distance from 
“C” is, naturally, to obtain an amplified 
reproduction of the movements of “S”. 

The seismograph “S”, being a mechanical 
instrument, receives its actuating energy 
from vibrations transmitted through the 
earth. It might be well to sav here that 
most seismograpnhs used in this kind of 
work are of slow vibration period. “O” is 
a simple electric oscillograph connected to 
the output of a radio receiver “R”. This in- 
strument in usual practice is nothing more 
than a telephone or loudspeaker unit 
equipped with a mirror system similar to 





*Foley Bros. Radio Dept Formerly with Roxana 


Petroleum Co. Radio 5CA, 1919 Harold Ave., Houston, 
Texa 


that of the seismograph, and made as sensi- 
tive as possible to actuating energy con- 
sistent with good results. It is usually 
mounted next to the seismograph and re- 
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RECORDING STATION SETUP 
FIG.1 





flects an image on the sensitized paper in 
“C” next to the image cast by the seismo- 
graph mirror. To complete the setup ar- 
rangement necessary to take a record one 
more thing must be mentioned, and that 
is the “timing device”. This is installed in 
the camera “C”, and usually is operated 
from the spring motor which is used to 
move the sensitized paper past the ap- 
perture. A pendulum swinging at a very 
uniform, predetermined rate, opens and 
closes a narrow slit between the light 
source “L” and the sensitized paper. 

As time in this work is figured to one- 
fifth of a second, usually it is necessary 





1. The seismograph (pronounced sais mo graff 
or sis mo graff is a device originally used for re- 
cording earthquakes of a mild or distant sort. The 
general scheme is that a large weight is flexibly 
supported in a frame which is secured to a heavy 
pedestal resting on the earth. If an earth tremor 
comes along the frame is shaken but the weight is 
held still by inertia. The relative motion between 
the moving frame and the stationary weight is used 
to operate a recording pen which marks on a moving 
film or smoked paper a line that later tells the ob- 
server what happened. 

Many seismographs are operated year in and year 
out at government and school stations and the 
records obtained are such that it is usually possible 
to tell from the record of a single seismograph what 
the approximate distance and direction of a quake 
was, even though it is almost on the opposite side 
of the earth. Study of the records has taught us 
something about the inside structure of the earth 

of which we know little enough. 

Roughly the classes of seismographs are those 
which record vertical vibrations and those which 
record horizontal ones. The latter are almost in- 
variably operated in pairs, an east-west one and 
a north-south one. To prevent recording local dis- 
turbances the machine is usually located away from 


traffic and the supporting pillar is carried through a 


ort of well to deep-lying rock or shale.—Tech Ed. 
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exposures per second in the 
the record. A record taken 
of e¢ line with the seismograph and 
irrors idle would appear as 


any exposure on the record 

e) which is wanted, the entire en- 
aratus and the operator are 

lined with red bunting to 


—_=- — Jing Lire 
Osci/egraph Line 


Se:smograph Line 
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proof. Some use has been 
n rk tunnel between camera and 
cillograph mirrors, but the 
ter n found much more practical. 
outlined the recording sta- 
ti tual practice, several of these 
st e used simultaneously. We will 
I he “shooting station”. 
ng station” consists of a 
pl of dynamite and a radio 
The quantity of dynamite 
u lent upon the distance be- 
tw ting station and the farthest 
r‘ tion as well as the geological 
con he earth intervening. In the 
Gu tion of Louisiana and Texas, 
acl out 250 pounds of 60% gelatin 
is the average. In some cases, 
hov uch as 500 or 600 pounds is 
n The distance between shooting 
an aph stations varies between 


tw ht miles. 
tation is located some 750 feet 
rge, or “shot point”. The 
ted from ten to fifteen feet 
This is done primarily to ob- 
energy dissipation into the 
ndarily for safety. In spite 
some very -large clods are 
to the air to curve down- 
with a vicious thud entirely 
dio car, for one to feel abso- 
Once in a while a direct hit is 
generally results in more or 
If the radio man and the 
are not good at dodging, 
under the cars. When no 
ca helter are at hand, dodging 
i thing. One soon becomes 
rat] t at the art of dodging. Very 
oft ns are made where it is im- 
ne take automobiles, such as up 


— i ek oe me Rk 
Scat = : 5 =3 3S 


_ 
_ 


car ayous into swamps and marsh 
land h eases only that which is ab- 
301 ary for the station to func- 
tior n along. One would gather from 
t] very lightest equipment con- 

d results is highly desirable, 
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which is certainly the case. Much more 
could be said along this line, but we will 
leave that for some other time and return 
to the subject under discussion. 

A system is provided which will detonate 
the dynamite charge and break the radio 
signal at practically the same instant. A 
lag of more than one-fifth of a second in 
te system would render the records worth- 
less unless it were known and constant. In 
that case of course it could be taken into 
consideration in the later record calcula- 
tions. The most simple and best system 
with which the author is familiar will be 
explained. 

The dynamite is always exploded elec- 
trically and the best grade of standard 
electric blasting caps is used. It has been 
found that if the caps are fresh and in 
good condition they will explode very uni- 
formly at the same current flow. Thus one 
extra cap is included in series with the 
detonating system, as in Figure 3, the func 
tion of which is to break the negative lead 
of the “B” potential supply to the radio 
transmitter when it explodes. The regular 
magneto type of detonator is used because 





Top charge 


Roe ee 


“W"\\Ground Charge Detonating Circuit 


Magneto 


——— 








' Average 250 /i 
50% gelatin SHOOTING STATION SETUP 
FIG. 3 


it is the most dependable and because it is 
much safer than a battery. It will be no- 
ticed in Figure 3 that a third electric blast- 
ing cap is connected in the detonating cir- 
cuit. This is used to explode an addition- 
al 50 pounds of gelatin located at the “shot 
point”, but not buried. It is called the 
“top” or “sound” charge, and its purpose 
will be explained later. 

We will now take up the method of opera- 
tion. In Figure 4 we have only included 
one recording station, as this is all that 
is necessary to explain the operation. A 
constant and modulated radio signal is 
being received at the recording station from 
the radio transmitter “T”, at the shot point. 
This signal actuates the oscillograph at “R”, 
producing a widening of the band of light 
appearing on the sensitized paper. A record 
of this addition on the paper would appear 
as in Figure 5a. This signal continues 
for a few minutes before the dynamite is 
exploded at the shot point. 

About fifteen seconds before the scheduled 
time for the shot, the operator starts his 
camera and _ releases his seismograph 
mechanism so it will be free to vibrate when 
the earth wave arrives. He then remains 
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absolutely silent until the record has been 
made. First the radio signal stops, signify- 
ing that the charge has been exploded. A 
sharp break occurs on the record as in Fig- 
ure 5b, when the oscillograph mirror re- 
turns to rest. The paper moves on through 
the camera and in a few seconds there is 
a wavering of the light beam making the 


seismic line on the record. This indicates 
that the earth wave set up by the dynamite 
explosion has arrived. The record is then 
complete provided that the exact distance 


between the shot point and the recording 


station is known. This can either be de- 
termined by surveying or by use of a 
pressure detector. The latter is used more 
extensively now as it does away with the 
expense of the former, which was a large 


item in this work. When the cone type 
selsmograph is used it makes a very satis 
factory pressure adetector in itself. This 
simplifies things in that the same mirror 

registered the arrival of the 


also registers the arrival of the 


‘ 


system which 
earth wave 


pressure wave through the air. The pres- 
ure wave arrives after the seismic “kick’ 
has been recorded. In this way there is 


no confliction. The “toy formerly 
referred to, creates this pressure wave when 
is detonated simultaneously with the 
ground charge. Thi record 
would appear as in Figure 5c. Now we 
come to the point of explaining what all o 
the foregoing discourse really means. 
In the first place, the whole thing hinges 
m the fact that a wave travelling through 


result on the 


the earth will increase in velocity when 
encountering some harder substance such 
Cc 
F ws wage 
Recording S 
Sfation 
Radio 
Transrutter 
COMPLETE SETUP ONE RECORDING STATION 
FIG. 4 
as rock or salt formations. Now the 


presence of a “salt dome” is usually indica- 
tive of a petroleum supply in the Gulf Coast 
ection of the United States. As there are 
no rock or other particularly hard forma- 


tions here, seismograph results are con- 
sidered quite accurate. The velocity of the 
wave through ordinary earth, that is, un- 


a'ded by harder formations, is known and 
taken as a standard If it is found, from 

ls, that the velocity 
of the wave has increased, the results are 
interesting. fepeat records are then made, 
and if no error is found, the presence of a 
“salt dome” is assumed. Its extent and 
form are then attacked by use of the seis- 


1! nection of the rer ¢ 


OST 





mograph, but we will not go into an out- 
lining of the dome. 

In Figure 6 we represent a complete 
record. It will be noticed that at “a” we 
have the “radio break”, indicating the exact 
time the dynamite charge at the shot point 
went off. At “c’” we have the arrival of 
the pressure wave indicated. The “tim- 
ing line” furnishes an accurate check of 
the time elapsing between “a” and “‘c’’. Cor- 
recting for temperature and atmospheric 
pressure, the exact distance between the 
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ressure wave 


shooting station and the recording station 
can readily be computed. The space “a” 
to “b” on the “timing line” indicates the 
lapse of time between the “shot” and the ar- 
rival of the seismic wave. Knowing the 
distance and the length of time taken for 
the wave to arrive, it can then be determined 
whether or not there has been an increase 
n the velocity. 

Next in importance to the seismograph, 
in this work, is the radio system. Without 
an absolutely accurate check on the time 
of explosion, the records would be worth- 
less. As radio provides this check in a 
more practical and economical manner than 
any other method yet employed, its use is 
almost exclusive. While some exploration 
parties use only one-way communication, 
that is, a transmitter at the shooting sta- 
tion and a radio receiver at each of the 
recording stations, many now employ a two 
way system. The latter is obviously better 
despite the fact that it increases, somewhat, 
the over all weight of the apparatus to be 
transported, as it greatly facilitates the 
work of the party. In the former system 
ill work, naturally, must be conducted on 
schedule. This is a great disadvantage, be- 
ause in some cases it may be impossible 
for one or more of the recording stations to 
nake location on time, due to some unfor- 
seen difficulty. Again, all the recording 
tations may make location ahead of sched- 
ile and have to wait until the specified 
ime to function. All of this means a big 
oss of time, as well as the frequent loss 
Where two-way communica- 
tion is used, the additional investment in 
radio equipment is amply repaid in a de- 
crease in the number of records lost, as well 
as the added convenience. 
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M be said of the design of radio 
equi r this purpose, and if there 
appt sufficient interest in this line, 
we e the matter up in another 
arti e conventional regenerative de- 
tect wo-stage audio amplifier sums 


_ . the 
D 


receivers used, although late 
eve have actually brought about 


{ 

the n of a better set for the pur- 
Do th the coming of the new 
secret tube into general use, in this 


cour eater developments may be 
lool n radio sets designed for this, 
as general broadcast work. Fre- 
que! nd 3,000 kilocycles are used 
ext and the development of a real- 
ly eff ned radio frequency amplifier, 
at t ength, will mean much. Up 
( author has found a simple 
su} ne receiver, employing one 
inte requency stage with sharply 
tun ising grid detection in both 
det regeneration in the first, to 
be ter for the purpose than any 


syste yet seen. It does not seem 
at rht that, for transmitting a 
sig? a distance of not more than 
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eigl ther a powerful transmitte1 
or a receiver would be necessary. 
Asa f fact, this is neither right nor 
wro! e first place, the antenna in- 
put transmitter rarely exceeds 15 
wat t is continually sought to re- 
duce nereasing receiver sensitivity. 
Wher g in the open, a fifteen watt 
anter er 80% modulated and an or- 
dir rative detector and two stage 
is satisfactory, but often 
whe led sections it is almost impos- 
sibl. n a readable response on the 
re lentally, it is highly desirable 
to be to modulate the antenna input 
100 bulation” is caused, which 
ten len the wave. This is desir- 
able, , as it makes for easy and 
quicl at the receiver, eliminating 
nect erystal control. Distortion 
ami thing in results as long as 
the ntelligible. Figure 7 shows 
a scl liagram of a field transmitter 
whicl thor has designed and found 
meet iirements quite successfully. 


y circuit is tuned plate and 
grid familiar to all. MHeising 
mod used. The constant current 
chol rimary of the transformer 
- 7 t ean be seen, this transform- 
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er also serves as an audio oscillator in- 
ductance when switch S is on tap No. 2, 
converting the modulator circuit into an 
audio oscillator. The primary of trans- 
former T being the constant current 
choke as well as the plate inductance of 
the modulator tube, acting as an audio os- 
cillator, the process of modulation is un- 
changed. Transformer T is designed to 
have an oscillating period of about 250 
cycles with a minimum of distributed ca- 
pacity. A greater bias voltage, as _ indi- 
cated at B2, is necessary when the modu- 


Mad ond 
Osc Aue OF 


HiME 





Break X j 
= C2 G 
.. TRANSMITTER m 
SCHEMATIC 
FIG.7 


lator tube is acting as an audio oscillator 
to keep the input normal. An audio com- 
ponent of very steady frequency is secured 
and the radio output can be modulated 
100%. Voice is used merely for con- 
venience. 
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A.R.R.L. Technical Information 
Service Rules 


Please help us by observing the following 
rules: 

1. Keep a copy of your questions and 
diagrams and mention that you did so. 

2. Number the questions and make a 
paragraph of each one. 

3. Make diagrams on separate sheets 
and fasten them to the letter. 

4. Print your name and address (not 
merely your radio call) on your letter. 
Don’t depend on the return address on the 
envelope as this is destroyed when the 
letter is opened. 

5. Don’t ask for a comparison of the 
various manufacturers’ products. 

6. Before writing, search your files of 
QST—the answer probably is there. 

7. Address all questions to Informa- 
tion Service, American Radio Relay 


League, Inc., 1711 Park Street, Hartford, 
Conn. 

8. It is not essential to enclose an en- 
velope as long as you supply postage and 
PRINT CLEARLY your name and address 
on your letter. 
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The DX Tape Measure 


By Allen H. Babcock* 


OW FAR IS IT? This is the first 
thought when a really DX contact 
is made. Any one who has a work- 
ing knowledge of Spherical Trigo- 

nometry will find the answer without my 
help; but so grave are my doubts that the 
average Ham ever can find an answer even 
approximately correct by the help of any 
one of the articles on this subject which have 
come under my notice, that I am now-moved 
to break into print with what seems to me 
to be a complete answer in the form that 
will yield results in every case. 

The only requirements are: the geographi- 
cal positions of the two places; the ability 
to substitute these angles in the formulas 
that will be given; sufficient knowledge of 
Logarithmic and Trigonometric Tables to 
find the values of the functions given in the 
formulas; and finally, the comparatively 
rare ability to follow directions accurately, 
and to work without errors. 

Geographical position is given as the lati- 
tude and longitude of the place expressed 
in degrees, minutes and seconds of arc. The 
seconds may be neglected in this kind of a 
problem. The latitudes, and the difference 
of the longitudes give two sides and the in- 
cluded angle of a spherical triangle, from 
which the side opposite the known angle 
can be computed; which is the distance be- 
tween the places expressed in degrees and 
minutes. Since one minute of are equals 
one nautical mile, (often wrongly called a 
knot), if the degrees are multiplied by 60 
and the minutes added, we have the distance 
in sea miles; and since one sea mile equals 
1.15 statute miles we have only to multiply 
again by this figure to get the answer we 
require. 

There will be four possible cases: 

1. Latitudes of the same name, that is, 
both north or both south, and the longitude 
difference less than 90°. 

2. Latitudes of opposite names, one 
north and one south, and the longitude dif- 
ference less than 90°. 

8. Latitudes of the same name, and the 
longitude difference greater than 90°. 


4. Latitudes of opposite names, and the 
longitude difference greater than 90°. 


The first step is to find the longitude dif- 
ference by subtracting the less from the 
greater if both are east or both west. If 
one is east and the other west, add them. 
If the sum is less than 180°, use it; if the 


*6ZD; A.R.R.L. Director, Pacific Division, 65 


Market St., San Francisco. 





sum is greater than 180°, subtract it from 
360° and use the remainder. 
Let a = the latitude of the place nearer the 


pole. 
(You may work from either pole.) 
b = the latitude of the other place. 
C = the longitude difference. 
c = the distance required. 


CASE 1 


It is required to find the distance between 
San Francisco, 37° 48’ North, 122° 23’ West, 
and an island in the Pacific at 14° 02’ North 
171° 20’ West. Here a = 37° 48’, b 
14° 02’, and C = 48° 57’. 


COs Cc sinasinb+ cosacos bcos C 
log sin 37° 48’ = 9.78739 
i 14° 02’ — 9.38469 





antilog of 9.17208 = 0.14862 


log cos 37° 48’ = 9.89771 

”* 14° 02’ = 9.98684 

” 48° 57’ = 9.81738 

9.70193 — 0.50342 
Nat cos is 0.65204 is 


antilog of 
The angle whose 
49° 18’. 
Then (49 x 60) + 18 = 2958 nautical miles 
or 3406 statute miles. 


CASE 2 


Required: the distance between a point in 
37° 48’ N, 139° 43’ W, and another place 
in 14°02’ S, 171° 20’ E. The sum of the 
longitudes is 311° 03’, which subtracted 
from 360° leaves 48°57’. Here the values 
of a, b, and C are the same as in Case 1, 
but because the latitudes are of opposite 
name the formula now becomes, 


cos ¢c = cos acos bcos C-sinasinh 


log cos 37° 48’ = 9.89771 
” 14° 02’ = 9.98684 





9.81738 

9.70193 — 

log sin 37° 48’ = 9.78739 
” 14° 02’ = 9.38469 


” 48° 7° 
antilog of 


0.50342 





antilog of 9.17208 — —0.14862 
The angle whose Nat cos is 0.35480is69° 13’ 
Then (69 x 60) + 13 = 4153 nautical miles 
or 4782 statute miles. 


larger than the fir 
ome negative. 


the distance required. 
vo latitudes were 37 
the longitude difference 
0.29808, the angle cor- 
39’ and this sub- 
21’, which is 


distance between a point in 
2, and another place in 
The longitude differ- 
of functions of 
angles more than 90 


value of C in th 


», and put the minus 


— cos a cos b sin C 


0.15290is81° 12’, 


5928 nautical, or 
is the distance required. 


distance between a point in 
"E another place 


from which 90 


opposite names the sine 
la becomes negative, as i1 
longitude difference 


b-cosacosbsinC 
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log cos 52°30’ 9.78445 

" wwe 9.97696 
log sin 74° 10 9.98320 

antilog of 9.74461 0.55540 
he angle whose Nat cos is —0.80714 is 36 
11’, which must be subtracted from 
180° as in Case 3, leaving 143° 49’. Then 
(148 x 60) + 49 8629 nautical, or 9936 


statute miles, is the distance required. 

All these formulas have been derived from 
the one fundamental sine-cosine expression 
of spherical trigonometry, transformed to 
suit the individual cases, as follows: 


cos ¢ = cos a cos b + sina sin b cos C. 


C is the angle at the pole between the two 
meridians that pass through the two places, 
a and b being the lengths along the 
meridians from the pole to the places; in 
other words, their polar distances. The 
latitudes, being measured from the Equator 
must be subtracted fiom 90° to get the 
polar distances, or, what is the same thing, 
we may use them as given if we take the 
complimentary function values from the 
tables, provided all the angles are less than 
90°. Our formula for Case 1 therefore be- 
comes: 


cos ¢c sin a sin b + cos a cos b cos C. 


In Case 2, we have one side greater than 
90° by just the amount of latitude given. 
In this Case the angle C was at the north 
pole, and the south latitude was 14° 02’, 
which is distant from the north pole 90° to 
the Equator plus 14° 02’, or 104° 02’, and the 
cosine of 90° +. 14° 02’ equals -sin 14° 02’; 
also sin (90° + 14° 02’) equals cos 14° 02’; 
and the formula becomes: 


cos c = -sinasin b + cos acos b cos C. 


In Case 3, the angle at the pole is greater 


than 90°. As stated in the preceding para- 
graph, cos (90° + x) sin x; hence 90° 
was subtracted from the longitude differ- 
ence, sin (C 90°) was taken from the 


tables, and the second term was given the 
minus sign, which made the formula: 


cos ec = sinasinb—cosacos bsin (C-90°). 


In Case 4, the first term is the same as 
that term in Case 2, and the second term is 
the same as that term in Case 3, for the 


same reasons. The formula then is: 


cos ¢c = -Sinasinb—-cosacosb sin (C-90°). 


By using these four formulas as directed, 
the distance between any two points on the 
Farth’s surface can be computed. 
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The Design of Variable Condensers for High 
Voltage Operation 


By Bert E. Smith* 


HE extended adoption of increased 

power by radio stations utilizing 

vacuum tube transmitters, whether 

commercial, broadcast, or amateur, 
has caused a corresponding demand for ap- 
paratus of all kinds designed to operate with 
maximum efficiency at the increased poten- 
tials thus made necessary. 

The most difficult instruments to co- 
ordinate properly with the high power re- 
quired are those which operate in such por- 
tions of the circuit as carry radio frequency 
currents. The potentials which these must 
withstand are frequently extremely high, 
and the currents also reach, comparatively 
speaking, immense values. Even small 
losses accordingly become of extreme im- 
portance and must be avoided or minimized 
with great care. 

These circuits consist almost entirely of 
inductances and capacity, resistances in a 
properly built set being of a very low order, 
and this fact makes the reduction of con- 
denser losses an important problem. 

The general qualifications of variable con- 
densers for such use are the same as the 
essentials of a good condenser of any variety 

the requirements are very similar to those 
for ordinary receiver tuning controls. That 
is, they must be mechanically good, having 
ample strength to withstand mechanical 
stress, the bearings must be easy running 
and capable of unlimited use without per- 
ceptible wear, and the electrical character- 
istics must be as nearly perfect as possible. 
In order to carry high potentials success- 
fully some dimensions must be compara- 
tively large and the increased weight result- 
ing from this size necessitates a correspond- 
ingly increased strength of frame construc- 
tion. 

Let us look first to the end plates. The 
usual stamped end plates used in receiving 
condensers and low power transmitting con- 
densers become impracticable, as_ their 
strength is insufficient to keep them ab- 
solutely rigid under all circumstances and 
the least bit of end play which might de- 
velop under continued use might prove fatal 
to the alignment of the plates. It becomes 
necessary therefore to cast them, and a great 
deal of care must be taken and experiment- 
ing accomplished before they can be made 
dependable. Lightness demands that the 
material be not too thick, and strength re- 
quires thickness in some places, so a ribbed 





*Allen D Cardwell Mfg. Co., 81 Prospect St., 
Brooklyn, N. Y 


design has been adopted by some manufac- 
turers as giving the maximum resistance to 
mechanical stresses combined with the mini- 
mum amount of metal. 

The same conditions dictate that there 
must be at least three substantial supports 
between the front and rear end plates. 

The plates must be of sufficient thickness 
to prevent perceptible vibration and the 
rotor shaft must be large in diameter in 

















A NEUTRALIZING CONDENSER 
Note the unusual thickness of plates, and the shields 
around the stator support screws. Several of these 
are used in the trans-Atlantic Telephone Station a 
Rocky Point, L. IL, for neutralizing the R. F. 
amplifiers. 


order to give the proper support to the 
heavy plates. Following the same line, un- 
usually large and carefully constructed bear- 
ings become essential. At one end of the 
shaft a shoulder bearing can well be worked 
in to control alignment against a ball thrust 
bearing at the opposite end. This bearing 
should have only one job—that of supporting 
the rotor plates, and should be entirely in- 
dependent of the electrical connection be- 
tween the rotor and frame. 

The introduction of the current into the 
rotor can be by various means. We have 
just eliminated the route through the bear- 
ings—the necessity for proper lubrication 
introduces an element of uncertainty in re- 
sistance which makes this method abso- 
lutely impracticable. The next thought is a 
pigtail, but due both to its tendency to wear 
and the possible variation in inductance, 
this also js ruled out. The third and most 
practical means is to attach to the rotor a 
heavy brush which operates against a special 
contact ring on the end plate, and as size is 
comparatively no object, sufficiently heavy 
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be used here to insure the re- 
pressure indefinitely. 
tion of supporting the stator is 
ked up with the electrical char- 


ct that we shall go into it later 
whet ng with them. The one important 
req nt is the method of mounting 
é e huge mass of metal we have 




















FIGURE 1 
obt This is among the least of our 
diff yrackets of substantial size can 
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RD MODEL WITH A VOLTAGE BREAK- 
OWN APPROXIMATING 7500 
Thi ve type usually used by ordinary 500 watt 


A STAD 


broad tations, and in most amateur installa- 
tions ne a quarter kilowatt. A similar model 
with a tator is employed by the R. C. A. and 
its affil | companies for experimental short wave 
transm mn, beth telephone and c.w. By placing 
the tw tors in series a voltage breakdown almost 
doubl. riginal is obtained. 
mal ses which would be imper- 
ce} er any ordinary circumstances 
mat mselves immediately. 

Ir and conductors obtain their 


chat purely through the proper- 
tir r molecular structure. 


Where 
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some electrons in the atoms composing the 
material are free, the material is a con- 
ductor. In non-conductive material, so 
called, we have electrons which are not free. 
They are so tightly bound that only extreme 
electric pressure can dislodge them, al- 
though the structures themselves may be 
forced out of shape. 

Such materials as hard rubber, air, bake- 
lite, pyrex, et cetera, are of this type. 
There are practically no free electrons in 
insulators, although electric pressure can be 
applied, and the resulting field noted at a 
distance in the insulator, much in the same 
manner as a group of billiard balls may 
transmit the power of the impact from the 
cue ball without moving themselves. It is 
by distorting the normal component of these 
atoms in the dielectric that we can make a 
condenser store electrical energy. 

The rapid reversal of the pressure in a 
dielectric will cause more or less heating 
effect according to the resistance which the 


ROTOR 





STATOR 


FIGURE 2 


electrons of the dielectric oppose to having 
their normal positions shifted. If the im- 
pressed voltage is too great it may force a 
discharge through the dielectric. This may 
manifest itself as a spark discharge which 
will actually puncture the dielectric, or may 
show up merely as leakage. Air is of such 
a nature that this leakage is almost impos- 
sible and any breakdown will be by means 
of a flashover, whereas in a solid dielectric 
the leakage loss is always present. 

The next effect to be observed is that 
some current may be dissipated through the 
resistance of the plates. As previously ob- 
served, this is not likely to amount to much. 

A third loss, hysteresis, is caused by the 
delay of some poor dielectrics in returning 
the atomic structures to their normal posi- 
tions, causing a similar delay in delivery of 
the stored charge. When we are working 
with frequencies of ten million alternations 
or thereabouts per second the elimination 
of this delay becomes of great importance. 

It becomes obvious that if air, which is 
practically perfect and has no appreciable 
losses, can be utilized as the dielectric, we 
will have a condenser with no important 


losses. Unfortunately, however, we cannot 
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use air to support each stator section and we 
must utilize a solid insulator for this pur- 
pose. It is also quite apparent that if we 
can keep this supporting material entirely 
outside of the electrostatic field it will not 
cause any additional losses. 

Another property of dielectrics is the 
dielectric constant. This is entirely in- 
dependent of the loss factor and varies from 
unity with air to as high as sixteen with 
celluloid. In other words it takes one six- 
teenth as thick a body of air to cause a con- 
denser to have the same capacity as would 
be the case if celluloid, having a dielectric 
constant of sixteen were used. Hard rub- 
ber has a dielectric constant of two or three. 
Pyrex has a value of approximately six. 
Bakelite varies from four to eight. 

In order, therefore, to transfer the dielec- 
tric strain as much as possible from the 
solid to the air it is necessary for the path 
through the insulation to be at least as great 
as the average air distance multiplied by 
the dielectric constant of the insulation. 
That is, if hard rubber is used the distance 
through the hard rubber must be more than 
twice that of the air separation, and if pyrex 
is used it must be more than six times the 
air distance. 


Let us now refer to Figure 1, which shows 
the method of stator support. The main 
block B which supports the stator is held 
away from the strip of insulation A except 
at the points of actual support C. This 
serves the double purpose of interposing 
an air path between the conductor and di- 
electric and of removing the dielectric just 
a trifle further from the field. This con- 
struction is sufficient where comparatively 
low potentials are encountered, but where 
the electro-motive force is of a higher order 
even further precautions become necessary. 

It is a well known fact that the density 
of electric charge on a conductor is greatest 
when the exposed curvature is sharpest. If 
we apply this principle to the metal of a 
condenser we will find that there is a higher 
density of charge at all corners and projec- 
tions than at points where the surfaces are 
flat or slightly rounded. For this reason it 
becomes advisable to reduce these areas of 
excessive pressure by removing them, which 
may be done by carefully rounding off all 
corners, keeping the radius of the surface 
at half the thickness of the conductor. For 
the same purpose all parts subject to strain 
should receive a high polish, in order that 
there may be no points or irregularities 
from which a brush or spark discharge can 
take place. 

We have already mentioned the necessity 
for a complete removal (or as complete as 
possible) of the solid dielectric from the 
electric field. Referring again to Figure 1, 
it will be noted that the stator supporting 
block B is covered by a curved shield C, and 
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once again between this shield and the di- 
electric support A there is interposed an 
air space. The only points of contact be- 
tween the electrode and the solid insulation 
are at the points where the supporting 
screws pass through the insulation, and even 
here that part of the screw which passe: 
through the insulation is highly polished, 
and a minute air space surrounds it except 
where the spacing washer “D” and the nut 
are attached. 

On the shield block C the only sharply 
curved portion is at H, and since this points 
back toward the structure B and is at the 

















A SLIGHTLY LARGER MODEL BUILT FOR A 1- 
Kw. BROADCASTING STATION TANK CIRCUIT 


The capacity of this is about 200 picofarads at a 
hreakdown around 10,000 volts. 


same potential as B, the tendency to form a 
brush discharge is greatly reduced. The 
part that comes nearest to the end plate K 
is so slightly curved that here, when the 
exposed electric field is greatest, the danger 
of discharge with the air is minimized. 


As long as the maximum dielectric strain 
is across K G, if we maintain a much longer 
path through the solid dielectric we may 
eventually reach a point in which we could 
use any of the so-called insulators regard- 
less of the poorness of their quality. Never- 
theless, the better the dielectric, the less 
will be the loss from heat generated by 
hysteresis, and the safer we will be from 
mechanical trouble in our insulators. 

If we drive two rods into a box full of 
moist earth and connect a source of current 
to them we shall find that we have a definite 
amount of current flowing between them. 
If we now remove say three quarters of the 
earth in the box we shall find that our cur- 
rent is smaller than it was before. A some- 
what similar condition is found in the in- 
sulation used on the condenser. It may 
seem a poor analogy at first glance because 
the moist earth is quite obviously a con- 
ductor and the insulation material on the 


(Continued on Page 66) 
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Portable Transceiver 
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FRONT VIEW. OF THE “TRANSCEIVER” IN ONE 
MANY DIFFERENT FORMS. 

Som e preliminary coils are shown. The 
tran ireuit is at the left, the receiving cir- 
cuit a right The handle at the top center 
opera end-receiver switch. The 0-25 milliam- 
grid m ised in tuning the transmitter. The 
hinged r sets the regeneration exactly enough 
for the n which one is working. 

erably modified in each case 

of weight and size which 

art method of transport. The 

nat power supply must of course 
al 

M y nearly always taken along 
on among Minnesota’s 10,000 
lak ve are limited mostly as to 
pa rdingly constructed a “trans 
ceis 1 on, a hard maple case 151% 
inc] y 5% inches wide and deep. 
TI additional 6 inches “head 
roo! mmodate the tube and in- 

M n, 9AIR, Route No. 2, Sleepy 
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Section Report 


ductances and that space is allowed in the 
outer cabinet. The inductances plug in; pup 
jacks are used. It is convenient to be able 











THE SET READY FOR THE ROAD 
The outer case carried the set with coils and tube 


in place. The receiver B battery is the white object 
at the upper right. 
At the left is the “Megger™” which is used as a 


power supply. 


to QSY any time you feel like it, and the 
set is also readily available as an emergency 
transmitter. 

Another problem will always rear its 
ugly head. That is vibration and rough 
handling with its accompanying breakage 
of connections, nuts unscrewed and, pos- 
sibly, the complete destruction of your 
brain-child. My solution is to use only the 
minimum number of parts and make all 
connections of fairly heavy strip copper as 
far as possible and to attach these rigidly 
to the frame by heavy brass bolts. 

I chose to make the set a “transceiver” 
with a 4-pole double-throw cam switch to 
change over and decided on the Colpitts 
series feed circuit for the transmitter be- 
cause it adapted itself so readily to my 
scheme of connections. 

The receiving circuit is the old reliable 
“2 circuit” autodyne. Since one does not 
need radio frequency chokes in my partic- 
ular version of the circuit and regeneration 
is not a critical adjustment—I find this to 
fit in nicely with my purpose to use the 
minimum of parts and space. 

The tubes used are 201-A, VT-14 and 
UV-202. The filament supply is easily ob- 
tained from the electrical system of the 
car. All of these tubes work well in the 
set with the preference for the 201-A as it 
gives a greater output with least filament 
current. Unfortunately it does not last as 
long as the tubes with tungsten filaments. 

As you will see in the photos, the con- 
densers and switch are enclosed. This is 
to protect them from dust. Dust acecumula- 


tion is the greatest annoyance I had to con- 
tend with until I tore out enough plates to 
give a clearance of at least 3/16 inches be- 
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PLATE TICKLER CIRCUIT WITH SWITCH TO RIGHT 





FIG. 1. 


Lp—Le Split transmitting inductance (plugin) 
La Antenna coupling coil 
S Receiving tuner coil (plugin) 
T Receiving tuner tickler (hinged) 
C1 Cl Double Cardwell variable condenser 
C2 Federal variable condenser 
C3 Antenna tuning condenser (not built into set 
shown by photos.) 
C4 Adjustable antenna coupling condenser for re- 
ceiver. 
The fixed condensers have their capacities marked. 
V Filament voltmeter, (Present set omits this and 
rheostat) 
Ma Grid milliammeter 
G Hand driven generator 
A.L. A supply line equipped with plug to fit socket 
connected with car battery. 
Al Receiving antenna. 
A2 Transmitting antenna. The same antenna may 
be used for both purposes by adding another 
switchblade, provided it is so done as not to 
upset things. 


COMPLETE DIAGRAM 
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tween rotor and stator plates. Naturally 
this gives one a very restricted tuning 
range; in fact, it just covers our bands, but 
what more does one want? The receiving 
tuning condenser consists of 4 plates—2 
rotor and 2 stator, while the trans. con- 
denser has 3 plates per section, 2 stator and 
1 rotor. A Cardwell dual condenser is used 
here. The internal capacity of tubes differs 














THE “POWER PLANT” REMOVED FROM ITS 

CASE AND WITH THE SMOOTHING CONDENSER 

DISCONNECTED TO PERMIT SHOWING THE 
BRUSHING AND ARMATURE. 


The generator is a 1500 volt magneto affair but the 
more common American “Meggers’ use 500 or 1000 
volt generators which are quite as useful. 


enough to be of importance when they are 
used in parallel with tuning condensers of 
such small capacity as these. The 201-A 
and 202 are very nearly identical but the 
VT14 tube has a capacity lower than these. 
When using a VT14 with inductances de- 
signed for 202 the resulting frequency was 
always higher than our legal assignment 
and contributed not a little to my vexation 

-before I located the reason.’ 

The right values of inductance were found 
only after a period of cut and try. It took 
an awful bunch of wire before I had every- 
thing right for 80-, 40- and 20-meter oper- 
ation. I then took the measurements of 
these coils and substituted Hammerlund 
space wound rigid coils. 

The power supply for the transmitter is 
the generator of a Marconi “Megger” that 
I was fortunate enough to buy once. It 
delivers 1500 volts and 120 mils—180 watts 
with a strenuous manipulation of the crank. 
To generate 30 watts, or what we generally 
put into the portable, is not such a task. 
This baby generator has a d.c. output and 

(Concluded on Page 68) 

| The use of a larger tuning capacity will tend 
to decrease the tuning effect of different tubes and 
also to avoid the 20-meter “yooping” which is men- 
tioned later. The ideal from both standpoints is to 


approach such C/L proportions as are discussed else- 
where in the last issue by Beverly Dudley while at the 
same time maintaining the condenser spacings which 
have been found necessary.—Tech. Ed. 
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BELGIUM 


last few months of 1927 
amateurs have been in regu- 
th the Norwegian ships, Ten- 
and Thallatta (AWV). 
has been on 32 meters. The 
her way to Japan. 
conditions for wave propa- 
bad for transmission in a 
yn, putting us at a disad- 
king U.S.A. stations. It is 
d sometimes quite good for 
the Aussies coming in strong- 
bout 1330 G.C.T. 4AU who 
ituated in plain country and 
ver, reports that 0Z, OA and AI 
ard regularly from 0700 to 
keeps constant contact with 
long, passing from the 20- to 
and when that becomes neces- 


heard xoa5AM when she 
d from the Virgin Islands to 
ing that she had been dis- 
awful storm which disabled 





DASGER 
bt WORT 


LOCATED AT 17 BOULEVARD FRERE., 


Er, AND IS OWNED AND OPERATED 
BY G. REGNIER 
employs two French type E6 tubes 
mmetrical tuned grid, tuned plate ar- 
input to the plates is 150 watts ob- 
2000 volt transformer and a bridge 
ectifier. A Zeppelin antenna operated 
the radiator. eb4WW has worked 
d is a member of the WAC Club. 


where che could not pro- 

d. (See page 52 of Janu- 

for complete details of her 
‘irgin Islands.—Assist. Tech. 
oy at the key” wanted to 
his friend ea5AG. ‘eb4FT 
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who was listening at the time, took a chance 
of getting the information across by calling 
Australia. Imagine his astonishment when 
he heard the proper man, oa5AG, replying 
to his call! The contact was a good one 
and the entire news passed over to its des- 
tination in short order. Very nice work! 

“4WW has recently been reported as 
being heard by aj4ZZ, thus being the first 
Belgium to be heard in Japan. 4UU worked 
xeplAM when the Adamastor was at 
Shanghai. The Adamastor, a Portugese 
warship, is using a Marconi 200-watt valve 
transmitter employing a single MT-4 tube. 

“The Reseau Belge is growing fast and 
sends to its many friends in the I.A.R.U. 
its best wishes for a successful radio year 
during 1928.” 

—Paul de Neck, President, Reseau Belge. 

CHILE 

The following report on conditions in 
Chile has been supplied to us by sc2AS, 
being relayed thru nu6AM. 

“Hot weather and QRN make receiving 
conditions rather bad in Chile at present, 
although in spite of this, NU stations still 
pound through in fine style on the 40-meter 
band. Few Nv and no European signals 
have been heard on the 20-meter band for 
about a month now. 

“We understand that sc3AG has taken his 
station to bits with the intention of going 
to Argentina and settling there. We would 
surely feel it very much if we lost him, 
since he is one of our best amateurs. Any- 
how, if he does go, we can be certain of 
having a good friend among the SAs. 

“Most of our stations are in a calm now 
on account of the summer heat and QRN 
but all will be going strongly during the 
coming February International Tests. 

“Two of our stations, 2AS and 2AH have 
received titles of ‘Member of Honor of the 
EAR Association,’ the Spanish I.A.R.U. 
Section, for having worked Spain during 
a contest organized by that organization, 
sc2AS was the first Chilean to work — 

—sc2AS8. 


ENGLAND 
“Conditions have been very strange 
towards the end of December and even the 


(Continued on Paae 72) 
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KDEI, Yacht Lark, Shortey, Operator, Off Gibraltar 
lavb lact 1kx lum itp 2ary 2avw 2amt 2p] 2avk 
Saxt 3ceva 4td 4cx 4dac 5md 8cx Yre 


S.S. Margaret Dollar, KDUV, E. 0. Schwerdfeger, 
Opr., Docked at Cristobal, C. Z. 
(Heard January 7, 1928) 

ladd lemf 2ahi 2bf 2rs 3ag 3aim 3aps 3ec 3ht 4bl 
icf 4ge 4rp 4tk 5acl 5aqq 5Sayd 5gr 5Spr rg Swe 6ad 
6ard 6ary 6bil Tadb 7cke Salu Sank 8avp 8bti 8cbf 
8hx Suy Yaca Yarn Yau Yaue Yavv 9baf Ybca Ibht Yev 
9dr 9dko 9sk ac-lar ne-3mp agj gik glq famj irl pep 
pkx xef xom 


Mr. Sherman, Chief Operator, S. S. W. W. Mills, 
Enroute Boston from Texas 
(40 meters) 
Off Florida Coast— Dec. 23rd, 1927 

ladl Ibje lbux ledi Icke Irp lzza lah Imx 2ahg 
2ama 2amv 2bqh 2di 2hr 2jc 2wi 2xs 2be 3acm 3ag 4ab 
dacv 4cu 4ev 41k 4oc 4qe 4tb 4tu 4sv Sayl rg Sbre 
Sgi 9dfj 9dku 9mz 9sk elk fu uk uc 

(Off Georgia Coust-—Dee. 24th) 

lawa lga 2ab 2agn 2bir 2rs 2md 4n!l 5ama 5kg 6am 
8apm Sbto &bth Secfr Sezy Sdod S8dqb Sdpo S8drs &fb 
Ste 9dlm 9dqx 9dyd Yexe Shb vei pjd spu hjg glk 
wtt 2xs 

(Off Carolinas—Dec. 25th) 

lang 2afr 2ann 2atd 2ber 2bvh 2aqd 2aon 2fs 
2kr 2th 2ce 2cty 2fs 2nic 2ps 2qu 2sm 2tp 2tt 3aeb 
8ajd 3bno 3bsj 3he 3hk 3jn 3kn 3vg 4ac 4acn 4hm 
4qz 4rn 4rq 4sx 5ag Same 5ase 5ge 5je 6bfp 6beww 
6dmd 6xi Sadg Satt Saxx Saud Sbev S8bjs Sbyt S8dbs 
Sdbe Sbjs Sbyt Sdem S&cvs &cfm Seq 8zg Yavp Yaxq 
9bkk 9bx 9bxk Ydny Yeqe Yhi ne-2bg oo-7rm nat. 

(Virginia—-Dec, 26th) 

labz laod laqt laun Ibr lictp lemz lia 2amh 2aoh 
2aol 2bec 2bet 2bh 2bck 2ctn 2fd 2ce Z2baa 2sq 3ajd 
3avm 3apx 3aso 3ag 3bkw 3ec 3ee 3cd 3ht 3qe 3tf 3sz 
facz 4abl 4uk 4ei 4uu 4si 5ke 5gr Tre S8brh &pk 
8ezu Sok Sbhz Sacr Sbto 8cxi Savp &8cem 9dyf Yaio Icn 
9qe Ycos 9mn Yejo Yerj Yave Y9bef Ycca Yelb oe-fpl 
ne-2al ew-h4 nc-4cg ef-S8ba der. 


(North of Boston—Dec. 27th) 
laeq lbea Irf lw] 2apu 2are 2awu 2ayb 2bgo 2bhr 2bsec 
2eub 2eq 2kx 2rd 3adi 3afx 3aib 3apn 3ani 3ce 3uk 
Srg 3pr Sack Sahk Sasp S8bni Scau Scfv Saxz Sdhy 
8don &dhy 9dvt ne-2bb rjc 


A. F. Barnette, S. S. St. Heliers, Aruba, D.W.I. 


lag lair laqp laqt lawm lbax lbdq Ibgh 1bgq lbhm 
Ibr lbux Ibxh Iche Ickp lenp I1fl iIrd lut Ixv 
2Zabe 2adl 2ag 2agb 2ahge 2aib 2ale 2alu 2amj 2apd 
2Zapg 2aq 2aqo 2ass 2Zavw 2awa 2bco 2blm 2ce 2ctm 
2ezr 2dh 2dr 2ep Zjie 2aqu 2rs 2rz 2sz 2tp 2tt 2ty 
2uo 2uy 2xaf 2x@ 3aiy 3aks 3au 3bqj 3cet 3ckj 3gi 
3kt 3qp 3qt 3am 3wm 4aba 4acn 4cq 4ha 4jd 41i 4mau 
foo 4oc 4pk 4daf day 4tk 4vh 4wsa 4wsm 4wsz 
Sag] Baky 5aq 5aqe 5aqx Sarf 5as 5ats 5auz 5axs 
Sayf 5ayl 5be 5kz Spt 5uk 5uw 5yb 5ybd 6agg G6ahn 
6falz 6am 6aim Gapb Gasd 6axq 6bam 6bgb 6bkd 
6bvv 6bxu G6boj 6cih 6cin 6emq G6beww 6ezz 6dap 
6dey 6dkx 6dlj 6dpu 6g¢ 6ju 6pn 6qo 6nw Tail 
7bm Tek 7Tvh Sack Sakv Salu 8amo Sapt 8aul 8awu 
8axz Sbek &Sbf Sbfe Sbk Sbts Sbwn Sbwr 8cecs 8&cfl 
&chz Scjb Sent Scqi Scxh S8dac Sdbh 8dbj S8dlv 8dsa 
8dss Sdsy Sfb Stw &vd Swer 8xe Yabu 9ahz 
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Saun 9Yaxh 9bad 9bea 9bjn YXbls 9bsh 9bxi Ycbe Ycde 
Scej 9cfn Yee Yciv YIcjw Yemu Yemv Yeph Yepaq 
Sepr 9erd 9cezh Yezt Sdga Y9dmb Ydnd Ydps Y9dwa 
%dwaq 9dxp Yeaj 9efy Yeht Yir 9kd 9mz Y9pg Yra Yso 
oz-2ay oz-2bp oz-3aw oz-4am ne-lak ne-2be ne-2br 
ne-3es ne-4k ne-Sac nq-2ac nq-2jt nq-7cex ng-uf sb-lah 
sb-sng ef-8xo fm-8me anf agj gbi gbj ohk pof. 


Hla Aung, 434 Lower Main Road, Moulmein, Burma 
(Heard between Nov. 16, 1927 and Nov. 22, 1927) 
ai-3kt ai-2at ae-pae oa-5hg op-3bw op-lhr op-ldr 
op-4aa op-4ak op-lgz op-lmr xom agj agj dwa agp 
vompk kzet kzed kbp agw hva ksw. 


oz-2BJ, Allan Evans, 269 Taranaki St., 


Wellington, N. Z. 

Ibbo lemp Ixv 2abe 2awf 2ay 2bi 2cei 2cevj 3buv 
3ce 4jm 5ke Sry 5uk 6aij 6alz 6am G6apd 6arr 6ave 
6awy 6beb Gbhs 6biu 6bj)] 6bkd 6boy 6bsn 6clx 6cewl 
feww 6cqo 6ezz 6dfq 6dfw 6dgt 6dkt 6dor 6hm 6jn 
6mm 6mu Grn 6ss 6zbw Tagr Talk 7ok Sbwr 8sx 8xe 
Sen 9cjh 9dfz 9dk 9dr Yell 9xi ne-4ece ne-4cu nr-cto 
oh-6aed oh-6avl oh-6boe oh-6ch oh-6dey oh-6dju 
oh-6dki oh-6dqq oh-6hii oo-bam sb-2aj anf arex bgs 
hox hza xom 


W. H. Ramsten, S. S, Hoxrbar, Cartagena, Colombia, 
S. A, 
leaa lakx Ipa ladb lic Ibkp 1lx 2aqe 2hq 2bde 
2bvh 2cuq 2cuf 3us 3ag 3ach 3alq 3kp 3afl 4vh 4gw 
5Syb 5cx 5ayl 5aga Sot 5acl 5lv Sadp 6awt Taat 8avb 
8eoj Sac She 8dpa S8akk 8am %crd 9bmu Yeaj Y9becf 
9dsz Yerh Sepg Icev Sekn 9cuv Yaid 9bnf. 


np-4RX, A. Percy, Box 241, Ponce, Porto Rico 
(20-meters ) 
laao Isz Ibyv 2bse 2ags 2ajn 2alm 2md 3nv 3jm 
jr Sadg S8clp Scke 8cgs 8cpg 8dmx S8cbi 9as 9cmz 
9dod Sef 9cu 9pm Ydwe BYefh ne-lar ne-2al ne-3bt 


nr-2fg eb-d4rs eb-4zz ozz wet. 


1AGE, 42 Kernwood Ave., Beverly, Mass. 

Gags Tbe ef-8fd ef-8ct fe-8cep ef-Sdmu ef-S8ba ef-8az 
ef-8jc ef-8ix ef-Seo ef-8fm ef-8imr ef-8dmf ef-8ud 
ef-Sbir ef-8cee ef-8fxf sb-law sb-lic sb-lao sb-2ay 
sb-2ad sb-2al sb-lbr sb-2an sb-lah ek-4coa ek-40a 
ek-4dba ek-aeq ek-4aap nq-2ot nq-2cf nq-2jt nq-7cx 
eg-5by eg-5ml eg-5ls ep-lag ep-3am nb-be3 eh-9aq 
nr-2fg ee-ear 65 fm-S8psrv nn-lInic nm-9a oz-lfq su-2ak 
es-Ifp eb-p!l ril jj 


1ASR, St. Pauls School Radio Club, Concord, N. H. 

5haac badv Safe@ 5afi 5akp 5aqe 5aqf 5ase Satf 5atm 
Sats 5ayl Sec See Ser 5hz 5kd 5ke Spx 5sh 5ts but 
5yb 6aae 6Gagr 6ahs 6ar 6apd 6asm 6atu 6avj 6baj 
6bdl 6bhe 6bhjq 6bjv 6bkn Gbpe 6bqo 6bts 6buf 6bwk 
6bzn 6edw 6cer 6che 6ep 6cte 6Gcty 6ewl Gezt 6dev 
6dfv 6dem 6dges 6dey 6dh 6dhe 6dje 6dkt 6dma 6dm!l 
6dod 6eu 6ff Gih 6ju 6ke 6nx 6uo 6wk 6xo Taac Tach 
Tafu Tail 7al 7dd 7fe Tif Tio Tok 7sj na-rxr nb-be3 
ne-4ar ne-4eh ne-4lv ne-5go ne-S8ae ne-Saf nh-ca 
nm-9a np-4sa nq-2cf nq-5ev ea-cm eb-4au eb-4ax 
eb-4cb eb-4rs ee-arl0 ef-8fd eg-2ch eg-5by eg-ima 
eg-5ml eg-5sw eg-5yk eg-5yx eg-6ia eg-6rw eg-6vr 
ege-6kd egi-2it ek-4aap ek-4abv ep-laa fm-8psrv fo-a3z 
fo-a7n fo-a8p on-dku wnp wvw waj waq wuck ngm 
arn agb caca ocrs viy irl. 


(Continued on Page 82) 
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Correspondence 


The Publishers of QST assume no responsibility 
for statements made herein by correspondents. 





72 Gardner Street, 
Allston, Mass. 


ending you information re- 
iteur activities during the re- 
ngland flood, reports have come 
.egling stations, some of which 
we | in the flooded area, most im- 
port hich is that of 1BDX and I 
am g herewith a copy of a letter 
wl panied his report. This letter 
v fore the Boston Post of the 
Ar enal Association on their last 

A members of the Post were 
pre 1BDX was recommended for 
hor ibership in the Boston Signal 
Pr e Post further agreed to re- 
ha 50-watt transmitter. 


D. S. Boyden, 1st Lieut., 
Signal Corp Reserve 


P. O. Box 209 
Barre, Vermont. 
D. S. Boyden, Sig Res. 


the requested report on 
IBDX during the flood emer- 


day of the flood at about 
a e excitement began when I 
hac escape from a store basement 
as apsed filling up the basement 
wit} n a few seconds and killing the 
tv [ was working with. I had an- 
th all later in the evening. While 
worl about a foot of water on the 
first fi trap door cover floated off leav- 
opening in the floor. I fell 
1ing down into the basement, 
yu ume back up thru the same 
hol bed out. 
i lered home at about 1.00 a.m. 
l we clothing, eat, etc. When 
ha t I began a series of QSTs 
git mation on the flood. I don’t 
knov w this dope got thru as I have 
had ts on it. 
were made until later that 
Vhen I first offered my services, 
the ist have thought it was the 
“Bol omething. However, when I 
begat rning prompt answers to per- 


yn res, everyone made a rush to 
ret ne through. 
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“Then I didn’t get a chance to eat, sleep 
or anything else. The first relief I vot was 
when Birnie of 1AVZ (not operating) and 
Hunt, a former operator from Lancaster, 
New Hampshire, came up to the shack. I 
don’t know what day that was. It was 
hard to try to keep track of everything. I 
got something to eat and slept that night, 
anyway. 

“Almost all operation was on forty meters 
with one UV-203-A. After a few days of 
steady operation, two ‘S’ tubes went out 
due to continuous use and old age with a 
highly fluctuating line voltage at the time. 
It was then that the City of Barre sent a 
message to the Army Base in Boston ask- 
ing to have the necessary tubes sent up by 
the next plane. That was the last heard 
about them. About November 10, the other 
‘S’ tubes went out taking the 203-A and 
half of the secondary of the plate supply 
transformer with it. That put the trans- 
mitter off the air altogether. It still is. 

“About a week later, storm warnings 
came out, the water began to rise again and 
the city officials got real nervous. They 
wanted to know if I could handle emergency 
messages for them in case of another flood. 
I would hate to repeat what I told them! 
But I started on a 201-A transmitter with 
‘B’ batteries and got QSO other stations 
but the water did not come very high and 
the lines were not out so did not have to 
use it. 

“My own car was ruined in the flood but 
we borrowed two others and managed to 
beg, borrow or steal enough gasoline to keep 
them going. They were on the run most 
all of the time delivering messages local- 
ly, there being no local phone service. 


“T have no idea of the number of mes- 
sages handled. I have part of those 
originated and relayed but we did not have 
time to make copies of those delivered. I 
wrote them out on any kind of paper handy 
and gave them to the two fellows driving 
the cars to deliver and that’s the last I 
would see of them. 

“There were approximately 3500 words 
of press and 396 messages originated and 
relayed. None of the press was sent on my 
account, all messages were signed by city 
officials or press reporters. The traffic 
total would probably run close to 600 or 700 
messages if we had had time to copy them 
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MERSHON CONDENSERS 


WERE shipped from our plant 
in the last season. Just ONE 
was returned on account of elec- 
— trical defects. Cne—out of a 


in hundred thousand! 











Made in a leak proof copper re- 
ceptacle, rugged, strongly built, 
very simple to handle and adjust 
to any circuit—-the Amrad Mer- 
shon Condenser is virtually inde- 
spensible in the neld of modern 
radio. 


MERSHON CONDENSERS 
are found penny well suited 
to power suy ply devices employ- 
ing the 210 tube. THEY COST 
LESS than a_paper-condenser 
block designed for 210 operation 
and are MUCH MORE EF- 
FICIENT! 





Self healing in case of punc- 
ture due to high voltage, large Let us send you a new and construc- 
tive booklet, just off the Press, on the 


capacity in a small space and an Amrad Mershon Condenser, showing 


































































































average life of 30 years under hook-ups and giving a wealth of infor- 

normal operating conditions are mation. Address Department 28. We 

factors that you cannot afford to will also send a special Engineering 

: Bulletin, if you desire it 
overlook 
; os — 
THE AMRAD 5 yj | Makers of the 
CORPORATION | ‘ Amrad Mershon 
Medford Hillside, Condenser 
Mass. 
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Finer Reception 


with these complete 


AmerTran Units | 





List Price $102.50 


ABC Hi-Power Box. 
kies, completef with rectifying tube 


Th nstruments that will appeal to the 
eng r experimentor as the highest stand- 
ard comparative purposes. Quality re- 
produ n—limited only by the perfection of 
the sker—noiseless reliable power without 


the r ance of batteries or chargers—are 


availa with these companion units. 


The Hi-Power Box deliveries uniform, de- 
penda power from the house-current—supp!y- 
ing ficient voltage and current for Push-Pull 
210 1 und all other A C tubes required in 
ceiver. The complete unit con- 
designed equipment with a 
having windings to pro- 
for all tubes. 


am » re« 
erTran 
power ransformer 


vide rent 


With AC power supply or batteries, the tone 
fide rought by the AmerTran Push-Pull 
Power Amplifier is actually limited only by 
the 1 tion of the speaker. The energy 
utr increased especially at the lower mu- 


sical frequencies bringing greater clarity at 
high or w volume. Furnished with cable and 
plue the amplifier connects directly with the 


A Rt Power Box. 

See th new AmerTran products on demon- 

strat at any store displaying the sign 
Auth ed AmerTran Dealer” or, write direct 

to th mpany. Both wired units are licensed 

unde ents owned or controlled by RCA 

and m t be sold complete with tubes. 





Pull Power Amplifier. List price 
kies. Price of Amplifier complete 
i n tubes specified 


American Transformer Co. 


74 Emmet St., Newark, N. J. 


“Transformer Builders for Over 27 Years’- 





Say You Saw It In QST 


for the files. The 396 messages and press 
first mentioned would be found here on file 
any time needed. 

“There was quite a variety of traffic. The 
majority was purely personal stuff but at 
the same time we ordered materials for 
the various city departments, ordered tank 
trucks and gasoline, gave dope on the roads 
to route trucks over, gave names and lo- 
cations of communities where food and 
medical supplies were most needed, handled 
official messages for the governor, gave 
all the data on the flying fields in the vi- 
cinity, asked for and delivered instructions 
for show troupes, salesmen, etc. 

“By the way, the dope on the airports 
was sent by the City of Barre to the Bos- 
ton Army Base to be forwarded to all fields 
sending planes here. I met most of the 
pilots personally later and they said that 
they had received none of this information. 
That was rather too bad, seeing that a 
plane smashed in Montpelier, the passenger 
being killed and the pilot seriously injured. 

“Have been pretty sick with the grippe 
lately so haven’t had a chance to report 
sooner. The doctor says I will have to 
have my appendix out before long so don’t 
know when I will be back on the air again. 
Hope this report gives you all the dope you 
wanted, OM. 

G. E. Cruickshank, 1BDX.” 


Changing Wavelength 


Gatun, Panama, C. Z. 
Editor, QST: 

I’ve been wanting to write 
time concerning the reception 
down here, and since reading an article 
about the unsteadiness of waves from 
broadcasting stations and that they were 
not keeping on their assigned frequencies, 
I have this to say. 

I’ve been observing the signals from two 
stations in the twenty-meter vand for quite 
some time. These stations, 2XAD of 
Schenectady and HJG of Bogota, Colombia, 
at 6.30 p.m. are right on top of each other 
but as evening draws along they become 
separated to the extent that HJG does not 
interfere with 2XAD. Some nights they 
are as much as 30 kilocycles apart at 9.00 
p.m. 

As I understand it, both stations are in- 
land so that the rise and fall of the tide, 
presumably, could have nothin- to do with 
it. I have tried to figure the meaning of 
this but am no closer to the answer than 
when I first noticed it. These stations, I be- 
lieve, are both crystal controlled, so it 
doesn’t seem possible that their waves are 
creeping. 

I would like to have someone enlighten 
me on the subject as it has an effect on some 
work I am doing. 


for a long 
of signals 


—Henry P. Karr. 
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The Q.S. i resnrpagrls Short Wave Set 
Impro nese tis ¢ uined in this excellent hook-up by the use 
of three stan a dluminum Box Shield 


Now You Can Get 


Greater Distance — Better Selectivity 





OTH advanced amateur set build easily adapted to smaller sizes. They 
ers and professional designers rec- require no soldering. 
ognize the advantages that result from The Q. S. T. Short Wave Set (de- 
Aluminum Shielding. scribed in the December issue of this 
Aluminum Shielding gives greater dis- magazine) employs three standard 
tance, better selectivity —closer tuning. Aluminum Box Shields. 
Its use eliminates or greatly reduces If your dealer cannot supply you with 
interference. It is ideal for shielding cir- standard Aluminum Box Shields send 
cuits using the new shielded grid tubes. us your order and we will have an au- 
Aluminum Company of America’s thorized dealer ship promptly at $3.50 
standard box shields,designed especially each. You simply pay the postman. 
for amateur sets, are made of heavy Write for free copy of the book, “Alu- 
Alcoa Aluminum with satin-dip finish, minum for Radio.” It contains many 
size 5 in. x 9 in. x 6 in. high. They are helpful hints for amateurs. 
ALUMINUM COMPANY OF AMERICA 
2460 Oliver Building Pittsburgh, Pa. 
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CONTROL! 


~ CONTROL! 


\ who work on short-wave 
n and reception know the 

va se control. No use telling 
y of micrometric resistance— 
noiseless, reliable, 


ad a hair, 
proof—as found in the Claro- 


If 


If you want line-volt- 
age compensation, use 
the Low Range 25-500 
Power Clarostat. 
Other Power Claro- 
ranges, 4 to 10 
ohms; 200 to 100,000 
ohms; with 40-watt 
capacity. 


tat 
sta 


If you want a vari- 
able grid leak for 
the transmitter, use 
the Universal Claro- 
stat,or, for the smal- 
ler job, the Standard 
Clarostat (practically 
zero-5,000,000 ohm 
range, with 20-watt 
capacity.) 





If 1 t power unit voltage control, 
ust er Clarostat or the Standard 


» dope regarding Clarostats and how 
ind when you buy Clarostats, 

be ss u get the genuine job in familiar 

x and plainly stamped Clarostat 

il shell. Don’t be fooled, O. M. 


Mechanical Laboratories, 
Inc. 
sin Variable Resistors 


Amer 


rth 6th St. Brooklyn, N. Y. 


aw Lag 
fe) ~ 
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An Interesting Letter 


Oakmont, Pa. 

Editor, QST: 
Enclosed is a letter 
boy. It appears that it pays to help the 
youngsters, doesn’t it? This fellow is a fine 
operator now and handles stuff like a com- 
mercial operator. He surely has made re- 

markable progress. 
—A. W. 


411 


from a high school 


McAuly, 8CEO, 


Palmwood Ave. 
Delta, Ohio. 

Mr, A. W. McAuly, 8CEO 

309 Third Street 

Oakmont, Pa. 

Dear OM, 

Turn your mind back to a day along in 
January of this year and you will doubt- 
less remember receiving a card from a 
fellow operating a station SBNW, request- 
ing a schedule with you. At that time 
I had been actually operating about four 
months and I was, to say the least, rather 


green. I picked your station because of the 
fine note, loud signals and especially on 


account of the fine steady operating and 
consistency of the station. I soon found 
that my faith was justified and no one was 
more pleased than I when you accepted my 
schedule. 

Under your care and guidance, and 
with the comradeship which we have gained, 
I flatter myself that I have become more 
than just a lid operator. I hold a com- 
mercial license, am an ORS and have made 
a fair showing in traffic, and to you, OM, 
I owe a great part of my success. You 
were my first schedule and I have tried 
to live up to it, and I believe that we have 
been as nearly consistent as was humanly 
possible, under the circumstances, and right 
now I want to take this opportunity of 
thanking you for your help and consistency 
and to compliment you on the fine spirit 
of cooperation which you have shown in 
every way. Words cannot adequately ex- 
press my kindly feelings toward you. 

I have beside me a small yellow card 
stating that the credits of one F. C. Everett 
are satisfactory and that he will be per- 
mitted to register at the University of 
Michigan. I also have a letter stating that 
it will be necessary for all freshmen to be 
at Ann Arbor shortly. Need any more 
be said? I fear that our schedule will soon 
end and that I will light out for the tall 
buildings where men are students and girls 
are co-eds. I expect to take a receiver 
with me but no transmitter, for too much 
radio will bring too little study. I certain- 
ly have enjoyed our association and hope 
that we may continue to be the best of 
friends, with the hope of meeting you per- 
sonally some day. 


Our schedule will continue as usual until 
the time that I will leave. This will give 
you plenty of opportunity to obtain some 
station to take my place, possibly you and 
9APY could make direct contact now that 
fall and winter is approaching. This is 
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Four New Kit Panels! 


y Bremer Tully Power Six Electric; Karas A-C 
. Equamatic; Karas Knickerbocker Four and 
n Tyrman “70” front and sub panels are recent 
: additions to the Formica line. There are 
d also available panels for battery sets of the 
y same makes and the World’s Record Ten; 
f H. F. L. Nine-In-Line; Magnaformer front 
it and sub panels; Madison-Moore; Melo-Heald; 


Camfield Nine and many others. 


Special panels cut to any size 
of and tubing, rods, etc. is also 
available for amateur use. 


“ The Formica Insulation Company 


h 4618 Spring Grove Avenue Cincinnati, Ohio 

- 

e 

if 

fo 
Any jobber or dealer Formica has a_ Com- 
can get Formica pan- plete Insulating Service 

il els for you. for Manufacturers. 
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Flexible 
Celatsite Wire 


A cable of fine, tuumed copper wires 
with non-inflammable Celatsite in- 
sulation Ideal for sub-panel or 
point-to-point wiring. Strips easily, 
soldersreadily. Nine beautiful colors; 
sold only in 25 ft. coils, in cartons 
colored te match contents. 


Acme 
Celatsite Wire 
pper bus bar hook-up wire 
nflammable Celatiste in- 
n 9 beautifulcolors. Strips 
lers readily, won’t crack at 
res 14, 16, 18, 19; 30” lengths. 


Spaghetti Tubing 
re, acid proof; highly dielectric 
leadingengineers. Ninecolors, for 
12 to 18; 30° lengths. (We also 
! bus bar, round and square, in 
12 ft. lengths.) 





Stranded Enameled Antenna 
=) Best outdoor antenna you can 
lex wel} buy. 7 strands of enameled 
| copper wire. Presents maxi- 
mum surface for reception, 
resists corrosion; this greatly 
improves the signal. Outside 
imeters equal to sizes 14 and 16. 
e also offer solid and stranded 
randed tinned antenna.) 


4 


Loop Antenna Wire 
GO strat of No. 38 bare copper wire for 
flexibi » strands of No. 36 Phosphor 
bronze prevent stretching. Green or 
brown vering; best loop wire possible 


to mak 
Battery Cable 
A rayor vered cable of 5,6,7,8 


or 9 vat ored Flexible Celatsite ACME 
wires for nnecting batteries or 
eliminatortoset. Plainly tabbed; |/= - 


easy to mect. Gives 2 
set an or rly appear- a 
ance 7 pi. 


Send for folder 


THE ACME WIRE CO., Dept. S 
New Haven, Conn. 














just a suggestion of course, as it is not 
my intention to intrude upon your ideas. I 
will let you know the date of my departure 
as soon as possible. 

I hope to meet some amateurs in Ann 
Arbor and possibly to be second operator 
at one or more of their stations. Since 
I am only sixty miles away perhaps I will 
be able to operate 8SBNW once in a while. 
If you ever hear an Ann Arbor station 
signing “FE” for a personal sign or if 
you hear 8BNW, give me a call if just for 
old time’s sake, OM. 

The latchstring is always out to you and 
your family and if you can ever possibly 
come this way please drop in and see me. 
If I get a chance to come to Pittsburgh, I 
probably will take the liberty of coming to 
Oakmont and looking you up. If at any 
time I can be of any assistance to you, do 
not hesitate to call on me and I will be de- 
lighted to accomodate you. 

With best wishes and the hope that this 
will be merely farewell and not goodbye. 
Drop me a line and let me know how you’re 
getting along, and I’ll be glad to hear from 
you even if I’m too busy to answer. Very 
very 73, OM. 

Sincerely, 
—Frederick C. Everett, 8BNW. 


Can’t Afford QST 


Canton, Mass. 
Editor, QST: 

I have your follow-up letter to me as a 
former subscriber. It is not my custom to 
consider any such communications as any- 
thing but fuel, but this one in point is so 
unusually well done that I do not treat it 
in the usual way. Instead, I will explain. 

QST gave me data which I found to be 
of great assistance to me in some rather 
unscientific experimenting I did during a 
year of disability due to sickness. For this 
reason I shall always feel grateful to it 
and to you. Conditions have now quite 
changed and I can no longer afford to have 
QST about, tempting me to spend much 
needed time and energy as you know I 
should be tempted to spend it. So please 
don’t send any copies. 

—James McKeen Lewis 


QSLL and Keying 


Red Lodge, Montana. 
Editor, QST: 

Say Gang, what is the matter with our 
QSL business? If we don’t send more 
ecards than we have in the past we will 
cause some of the printers to go out of busi- 
ness! We are falling down on the job 
when it comes to QSLing. I'll admit that I 
do not send a card first to every station 
worked and here’s the reason why I don’t. 
Last winter, I QSLed to every station 


worked and in nine times out of ten, I sent 


my card first. One day I sent thirty-fouT 
all at one shot. Well I didn’t get thirty- 
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Amateur sizes, 


ten dollars 


seven and 


1 postal 


will bring full details. 


H E 


VA faithfully promise you that, all other 


conditions being equal, you will work 
more DX with Cardwell Condensers” 


Ss 


, of experience have taught us how to 
make thebestof condensersand specialized pro- 
duction methods keep the prices right. To pay 
more than a Cardwell price is to waste money. 


The Allen D. Cardwell Mfg. Corp. 


81 PROSPECT ST. 
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BROOKLYN, N. Y. 


STANDARD O F COMPARISON *® 
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SET TERMINALS \ 





burn out | 
your 
Loudspeaker! 


make it more _ responsive 
fo weak signals — IM- 
PROVE TONE QUALITY 


- eliminate tube  noises- 


\ Serna 





THI N POWER OUTPUT TRANS- 
FORM ted between the radio set and 
the r absolutely prevents the high 
vol elivered by “B” Power Units 
fr peaker and large “B” Bat- 
teric necessary to protect the loud- 


Thi r is more than a protective 


de t loser adustment of speak- 
er nereasing its sensibility to 
wea even shocks when using 
head} nates tube noises and IM- 
PRO\ QUALITY OF THE SPEAK- 
ER two minutes, leave perma- 


Price $5.00. 


—_— 
a 


Pi ? 
Herling 


POWER OUTPUT 
TRANSFORMER 


en | 
POWER VOLTMETER 

A high resistance volt- 
meter specially designed 
for accurate testing of 
high voltage outputs of 
“B" Power Units, heavy 
duty “B” batteries and 
all D. C. Cireuits up to 
300 volts. Indispensable 
for every amateur—a low 
priced, accurate meter. 


R-415 
$8.50 


THE STERLING MFG. COMPANY 
Cleveland, Ohio 





2831 Prospe Ave., 
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four in return for those I sent. No, I'll ad- 
mit I didn’t. I received only four cards in 
return. 

I didn’t think of it so much at the time 
but after I began keeping close tab on the 
affair, I decided never to QSL first again, 
unless someone asked me to first and then 
they would send theirs after. Well, I tried 
this and still they would not send gards so 
I decided to try another one. Now, I do 
not QSL first under any condition, but the 
fellow who QSLs to me will certainly get 
one of my cards in return for his. 

Of course, if all the gang were to try 
this same idea, we might just as well throw 
our cards away because there would never 
be any exchanging. But what I do want 
to see more of is that if a fellow asks you 
to QSL first by all means do so and to the 
fellow who asks the other chap to QSL first, 
be sure to send him one of your cards in 
return. If you do not want to send one of 
your cards, for Heavens sake, don’t ask 
anyone to send you one of theirs! So much 
for that and now a few words about keying. 

I have always been fond of a good steady 
note that seems to float in, that is, minus 
all sputters, gurgles and thuds_ usually 
caused by keying. My transmitters had 
steady waves but their notes were not the 
best on the air. I tried various ideas to 
kill those thuds but very few helped even a 
little bit. 

The following diagram shows the ar- 
rangement I last rigged up, which to my 
surprise was the thing I had tried so long 
to get. My transmitter then sounded much 
like a MO-PA set and the signals started 
and stopped without the slightest sputter, 
gurgle or thud. This arrangement has 
proven very satisfactory here. 

With it, a steady back wave will be 
emitted right on the main wave but much 
weaker than the main wave. It will not 
cause any QRM for_the receiving operator. 
With the grid leak as shown, there is a 
small current passing all the time. In this 
case, there is not immediate starting and 
stopping of the signals or oscillations of the 
set when keyed and the effect will be “‘feath- 
ery”. Your signals will “float” in now. 
—-O. W, Viers, 7AAT-7QT. 


ee Stray ss) 


Jim Lamb, nu38CEI, ex-nu9CEI, who has 
been on an extended visit to Hq. tells us 
that wood for transmitting frames and for 
spreaders on two-wire feed lines may be 
obtained in most job printing plants and 
printer’s supply houses. Strips of straight- 
grained cherry that have been seasoned, im- 
pregnated with vegetable oil and pressed 
may be obtained in various widths of from 
% to 1% inches. All are % inches thick, 
They are called printers “furniture”, come 
in three foot lengths costing from eight 
cents per length, up. 
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RADIO J TUBES 


— 





Confidence 


in a Name 


Thirteen years of 
concentrated effort on 
a single product has 
brought such uniform 
perfection that confi- 
dence in these tubes 
and the name they 
bear is almost univer- 
sal among radio en- 
thusiasts. 





E. T Cunningham, Ince. 
New York 
Chicago San Francisco 
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How to be a commercial 
Radio Operator gurit 


that should en- 


aie ea average intelligence 
to 1 ; ernenent’s theo- 
reti n given to ap- 
plicar Commercial Radio 
Oper nse 
JUST OUT 
Nilson and Hornung’s 
PRACTICAL 
RADIO 
TELEGRAPHY 


380 pages, 5x8, 223 ittustrations 
53,00 net, postpaid 


detail the 


the t | operation of 
ever lern, 1928, com- 
mer nd vacuum 
tube It furnishes 
eouas on commercial 
wae , eivers It covers 
aver m elementary elec- 
trict ractical operation 


Some outstanding points 
1. Ve nathematics ; 
2. A rior knowledge of 


( tnir ir commere 
etail 
4. Cor t of self-examina- 


> ! accurate; 
6. ¢ ng diagrams 


fore you pure 
nail just this 





McGRAW-HILL FREE EXAMINATION COUPON 








7 ' 
gs Mc Book Co., Ince., 1 
53 A venue, 5 
a) Y ' 
i me Nilson and Hornung’s PRAC- g 
7 TELEGRAPHY, $3.00 net, postpaid. g 
ay] rn the book, postage prepaid, in 10g 
a. for it at that time. ' 
8 5 
NE ~ ovr veseweyseasnnewistasuawiaossbeesahaws aa 
. ' 
it Ge Bile soneeoeeseiwnh$e606e00sss0006eneuntesnunes : 
s r 
ER —«_— Wee cecacansceccsceoesseeeesneonsscececesneees 5 
Bc ' 
g State. once cece ee cen cen ceeeeeeessnseeseeeeees + 
pene OE TENGE. os inns ie cdacéenaicsssiavenccenens + 
: ' 
B UMICIAL POSITION cccccccccccccccccesccccecceceecsoee 1 
. . al inthe U.S. and Canada only) g 
| QST. 2-1-28 § 
— dk S —rtrttrtrtrttttthsfth6sfehsesessstststtitt 





DODGE RADIO SHORTKUT 


1 Hints for Better Key Work. Fixes 
k—Kills Hesitation, Cultivates Speed 
es Results Slow Hams raise speed 
ngs Previous Failures qualify and 


Beginners master code and pass in 


)OGE HIGH SPEED METHOD 
Speed Practice) 
Hams in 35-40 per class Five 
gain in few evenings One of 
tal practice only 


DODGE MORSE SHORTKUT 


Radio Ops—Kills tendency to mixup 
le used as desire 
REPORTS FROM USERS 
tory—Mailed on request. Radio 
$2.50 Morse $2.50 Money order 
I Foreign add 50 cents. 
LODGE, MAMARONECK, NEW.-YORK. 











Say You Saw It In QST—It Identifies You and Helps QST 


The Design of Variable Condensers for 
High-Voltage Operation 


(Continued from Page 51) 


condenser is supposedly not a conductor, but 
it must always be remembered there are al- 
ways a few free electrons in any class of 
material, and that there is no such thing as 
a perfect insulator. We naturally select the 
best possible insulator, but it remains quite 
important to keep its mass and its contact 
with the high potential electrode of the con- 
denser at a minimum. 


Another important requirement for the 
insulation is that it be totally non-hydro- 
scopic—that is, that neither its surface nor 
its interiors shall be in any way porous or 
subject to the collection of moisture. The 
surface should be very hard and smooth so 
that the least possible amount of dust will 
collect, because even dry dust will allow a 
large amount of leakage, and if it becomes 
at all moist the creeping of the electric 
current along the surface will cause a 
serious loss in efficiency. Protracted con- 
tinuance of this creeping will eventually 
roughen the surface of the insulation, due to 
its heating action, after which it will be 
even more conductive than before, even 
when dry. 


As we increase the voltage across the 
terminals of the condenser we must increase 
the thickness of the plates, not because of 
our need for a greater area of conducting 
material but because we have greater 
pressure at whatever corners remain and 
the radii of the curves composing these 
corners must be correspondingly increased 
in order to keep the density of charge suffi- 
ciently low. This will eventually result in 
a construction similar to Figure 2, and if we 
go even further we will find ourselves with 
a row of opposed spheres as in Fig. 3. This 


LA 


FIGURE 3 


last construction, of course, is impracticable, 
because the capacity for any given amount 
of metal becomes extremely small, but it is 
interesting as an example of the construc- 
tion that might be required if our voltage 
were to run, for example, over a hundred 
thousand. Such potentials in so-called air 
dielectric variable condensers are as yet not 
encountered, but when at any time con 
densers for such purposes become necessary, 
engineers will undoubtedly find a method of 
producing them more economically than at 
present. 


Y 
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FILAMENT 
SUPPLY 
TRANSFORMERS 


Completely 
Shielded 








T-2180—Secondary: 5 volts, center-tapped. Capa- 
tity: 15 V.A. Dimensions: 334”x2%4%"x3%4” high. 
Weight, 2% lbs. Price $5.00 
T-2230—Secondary: 7.5 volts, center-tapped. 
Capacity: 35 V.A. Dimensions: 3%”"x3"x3%” 
high. Weight, 3% Ibs. Price $7.50 
T-2382—-Secondary: 12 volts, center-tapped. Capa- 
city: 80 V.A. Dimensions: 342”"x4%"x4” high. 
Weight, 5 Ibs. Price $10.00 
T-2383—-Secondary: 12 volts, center-tapped. Capa- 
tity: 175 V.A. Dimensions: 414”x5”x6” high. 
Weight, 12 lbs. Price $15.00 
T-2370—Secondary: 1.25 volts, no center tap. 
Capacity: 20 V.A. Dimensions: 35¢”x242"x3%4” 
high. Weight, 2%4 Ibs. Price $5.00 
T-2504—-Secondary: 3 volts, center-tapped. Capa- 
city: 35 V.A. Dimensions: 3144”x3"x3%” high. 
Weight, 3% lbs. Price $7.50 
T-2445—Secondary No. 1: 1.5 volts, no center tap, 





“* THORDARSON 


TRANSMITTING 


EQUIPMENT 


PLATE 
SUPPLY 
TRANSFORMERS 


Steel Case, Crackle 
Finished, Compound 
Filled 





T-2385—Secondary: 550 V. 
each side of center tap. 
V.A. Dimensions: 
Weight, 8% Ibs. 


end 750 V. 
Uapacity: 100 
5”x5%4"x6” ~=high. 
Price $16.00 


and 1500 V. 
Capacity: 300 
46"x5%"x7T%” high. 
Price $22.00 


T-2387—Secondary: 1000 V. 
each side of center oy 
V.A. Dimensions: 7 
Weight, 20 lbs. 


T-2388—Secondary: 1500 V. 
V. each side of center tap. 

500 V.A. Dimensions: 
high. Weight, 27 lbs. 


and 2000 
Capacity: 
7%"x6%"x8%” 

Price 530.00 


T-2389—Secondary: 1500 V 
each side of center tap. 
V.A. Dimensions: 
Weight, 40 lbs. 


. and 2000 V. 
Capacity: 1000 
7%4"x7"x9%” high. 
Price $40.00 














12 V.A. Secondary No. 2: 2.65 volts, center- 

tapped, 10 V.A. Secondary No. 3: 5 volts, center- 

tapped, 5 V.A. Dimensions: 2%”x5%"x4% 

high. Weight, 5% lbs. Price $10.00 
FILTER 

R-196—30 Henry, 80 M. A. 1000 V. insula- 

jon, shielded. Dimensions: 214”x2\ »*x3” 

high, Weight, 2 Ibs Price “$5. 00 

-2353—6 Henry, 150 M.A. 3000 V. in- 

ulation, open frame. Dimensions: 3”x 

4”"x3%” high. Weight, 3 Ibs. Price $7.50 

1-2071—30 Henry, 150 M.A. 3000 V. in- 

ulation, open frame. Dimensions: 2%”x 

"x6" high. Weight, 5 Ibs. Price $16. 00 


a THORDARSON, ELECTRIC 


Chicago, 








WORLDS OLDEST AND LARGEST EXCLUS 


AND PLATE REACTORS 


T-2027 
sulation, 
31," x9” 


M.A, 3000 V. in- 
Dimensions: 5”x 
14 lbs. Price $22.00 


30 Henry, 300 
open frame. 


high, Weight, 
T-2073 


sulation, 
514”"x91y” 


M.A. 3000 V. in- 
Dimensions: 444”"x 
24 Ibs. Price $30.00 


30 Henry, 500 
open frame. 
high. Weight, 
T-2099—Double Filter Reactor, each _ re- 
actor 30 Henry, 120 M. A. 1000 V. insula- 
tion, compound filled steel case. Dimen- 
sions: 314”x4%4"x5%” high. Weight, 8 Ibs. 
Price $14.00 


sx 


UFACTURING CO. 


2sts ve 1895 
TRANSFORMER MAKERS 


at oe 


ts 


USA. 

















cat NW WIBROPLEX 


Reg. Trade Marks: Vibroplex-Bug- Lightning bug ( 


No. 


Here's the Bug 
you want! Up- 
to- the - minute 
and rarin’to go 
Slow or fast—it 
sends smooth- 
ly accurately 
and with amaz- 












~ — ing ease 10 
_2 . Great New 
ed Base $17 Features. New 
Plated design. More 
é 19 beautiful More 
ff t zy! H Ired already sold 


Famou 5 
Imp: oved 
Vibroplex 


Use 





e Japanned Base $]7 


a : Nicket-Plated 9 
otrt nts to break high current without use $25 
y Money Order or Registered mail 
THE VIBROFLEX CO ne 
825 8B sdway NEW YORK 


e Address. “VIBROPLEX” New York 











FROST RADIO FROST-RADIO FROST-RADIO FROST-RADIO FROST: 


| FROST-RADIO ! 
i WONDERFULLY BETTER ; 
FOR EVERY SET 








HE ERT H. FROST, Inc. 
North La Salle Street, Chicago 


r two booklets, as advertised in 


t f turns 3 
1 for which —— : 

Complete with Bakelite pointer 

fror 2 t¢ 75 ohms. List: Metal 

S oo 
W. rite sor Them 

Ul Qs.1l. two valuable ne 
free on request ‘“‘What 7 

wer | a question which 

ind the new Frost booklet 

mplete and helpful manual 

t builder should have both of 

| be found chock ay of useful 

t oe minut Fill out 

pies 
7 
HI RBERT Hi. FROST, Inc. 
Main Office and Factory, Elkhart. Indiana 
hicago New York 

co a a 


FROST RADIO FROST-QADIO FROST-RABIO FROST-RADIO FUOST 


The illustrations show a number of 
teresting examples of variable condensers 
built for high powered installations such as 
are now being used in broadcasting and high 
powered commercial stations or trans- 
oceanic telephony. One of the largest vari- 
able condensers ever built has a voltage 
breakdown of over 15,000 r.m.s. and a ¢a- 
pacity of 800 picofarads. It is nearly 30” 
long and weighs over a hundred pounds, al- 
though built chiefly of aluminum. Each 
condenser is usually built for its own special 
job and no attempt has been made to 
standardize at the present time on models 
for breakdowns very much above ten thou- 
sand volts r.m.s., although they have been 
manufactured for r.m.s. voltages above 
fifty thousand. 


Experimenters Section 


(Continued from Page 53) 


with a large condenser across the terminals 
gives an almost pure d.c. note. A second 
person to work the key (or crank) is a 
convenience but not necessary. Incident- 
ally. the weight of this power supply is 25 
ibs. 

The set as shown has done good work at 
80 and 40 meters but not at 20 meters. On 
using a “growler” tone tester I found that 
variations in speed on the generator “prime 
mover” caused variations in voltage of such 
proportions as to cause “yoop yooping”’ in 
the wavelength. Using the set in the sta- 
tion but with B batteries on the plate, this 
was absent and one can do very nicely on 
20 meters. 

B batteries undoubtedly would be the ideal 
plate supply on any wave but take up too 
much room and in my particular case are 
not as economical as the ‘“‘“Megger’” which 
cost only $8.50. 

Just one thing more. The “flashlight- 
bulb-in-the-antenna” has been thoroughly 
unsatisfactory and has been replaced by a 
0-25 milliammeter in the grid-leak circuit. 
This indicates resonance very definitely. 


BARCLAY CHARTS 


We have a few Barclay charts at present. 
Anyone desirous of one of these handy 
charts may have one by writing the Ex 
perimenters’ Section. 


—R. S. K. 








FLECHTHEIM 


SUPERIOR CONDENSERS 
FLECHTHEIM superior condensers are best for amateur and 
experimental use. List less 35%. Send for folder. 


UNITED STATES RADIO SALES COMPANY 
34 FRONT STREET NEW YORK CITY 
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h LL nay TTING 
Kuzs- 


EL transmitting kits are known the 

world over. Amateurs everywhere 
are enjoying REL power and efficiency. 
REL has become the symbol for mechanical 
perfection wherever Short Wave enthusi- 
asts gather. 











nd =o SJ 






































HE Tuned Plate Tuned Grid (pictured) 

equipped with the new REL Super Con- 

densers as well as the universally known 

Transmitting Inductances, is one of the 

best buys in Radio today! This kit has 

proven to be one of the most popular known. 
LOOSE COUPLED HARTLEY 


7.5 watt kit . $56.00 
65 watt kit 63.00 
TUNED PLATE TUNED GRID 
7.5 watt kit .... $71.00 
65 watt kit ........ 80.00 
M. O. P. A 
7.6 watt kit ........ $86.00 
GS WEOR BES cccecs 96.00 





Prices of larger kits given upon application. 


END 25c¢ (no stamps) for REL’s Short Wave 
Handbook. It’s one of the most comprehensive 

of collections of S. W. data that can be found. It will Us 
€) earn a prominent place next to the “heap”. Kept 

up to date by the timely issuance of data sheets, 
mailed to you free, of course. 











REL owns and operates experimental Station NU2XV on 15.1. 30.2, and 60.4 meters 


Radio Engineering Laboratories 
100 Wilbur Avenue, Long Island City, N. Y. 
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r Andrews-Hammwnd patent 


truest and clearest AC Electric 
Radio is a standard set equipped with 
Balkite Electric ““AB” $64.50 and 
$74.50. Ask your dealer. 


Balkite 


‘Radio Power Units 

















OSs LE XY 
\C BANDBOX 


The leading radio 
of today 


$90 


Without 
Tubes 


Bandbox is now supplied in two 
- in which the power department 
the receiver and the 704 in which it 
ime case for $95. The two models 
being po difference in the 
e which so definitely marks 

* greatest radio. 
dyr A hich degree of sensi- 
ectivity! Compare the Band- 
Convince yourself of its super- 
ir nearest dealer and hear its 
mance. Write Dept. 18 for de- 


ley Radio Corporation 


Cros 
ley, Jr., Pres. Cincinnati, Ohio 
Colorado, New Mexico and West, prices 
ghtly higher 


GCROSLEY 
= RADIO Hx 
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(Continued from Page 86) 


out in case of a short circuit. Next in line 
are the two carbon pile rheostats which are 
in the primary circuits of the filament 
transformers, and last is a switch in the 
110-volt line. In addition to the r.f. chokes 
being behind the board, the battery charger 
and starting switch are also there. The 
starting switch is controlled by a long lever 
which can be seen to the left of the board. 
The whole power apparatus is on the oppo- 
site side of the room from the transmitter 
and receiver, This was done to prevent 
any a.c. hum in the receiver. 


The antenna system is suspended be- 
tween two fifty-foot poles which are sup- 
ported by guy wires that are broken every 
eight feet with insulators. The antenna 
and counterpoise are made of number 
twelve enameled copper wire and are in- 
sulated with Pyrex. The antenna portion 
of the system is an inverted “L” affair, 
eighty-six feet long and fifty feet high. 
The counterpoise portion is eighty-four feet 
long and eight feet high. It is operated 
at its third harmonic for 39.5 meter trans- 
mission. 

The wavemeter and Grebe CR-18 receiver 
can be seen in the large photo. To the 
right on the wall can be seen the starting 
lever which operates the switch which is 
behind the switchboard on the opposite side 
of the room. The little switchboard be- 
hind the receiver controls all batteries and 
above it can be seen the loud speaker. 


————  #@e-  - —~ 


The Southeastern Division 
Convention 


(Florida Division) 


IAMI was certainly the Mecca for the 
M “hams” on January 13th and 14th. 

The Hotel Alcazar saw the registra- 
tion of A.R.R.L. members and ama- 
teurs from every section of Florida besides 
representatives from the first, third and 
sixth districts. President R. B. Ladd of 
the Miami Amateur Radio Club, under 
whose auspices the convention was held, 
received the delegates with his bright smile 
and was ably assisted by E. E. Young, 
Secretary, who seemed to be the “jack of all 
trades” of the club. Quite out of the or- 
dinary, there were no set technical meet- 
ings but plenty of “talks” by everybody. 
One of the interesting trips was to WAX, 
the Tropical Radio Co’s commercial station 
where the delegates received a cordial re- 
ception and were given an opportunity to 
inspect the big tube transmitters. The 
one of most interest was the 20-Kw. water- 
cooled tube outfit working near our 20-meter 
band. Another good trip to show the other 
angle of radio was to radio broadcast sta- 
tion WIOD where we found an old-timer in 
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Members’ Correspondence 
Stationery 


Write your radio letters on League 
letter-heads—it identifies you with the 
biggest radio organization in the 
world. Lithographed on 8% x I11 
heavy bond paper. 100 sheets post- 
paid for 75c or 250 sheets for $1.70. 
Sold to members only. 





A.R.R.L. Log Sheets 


Designed by hams for hams. 8% x 
11 bond paper, punched for standard 
three-ring loose-leaf binder. 125 
sheets postpaid for $1.00 or 500 for 
$3.50. 











THE AMERICAN RADIO RELAY LEAGUE 
HEADQUARTERS HARTFORD CONN. UB A 























RADIOGRAM 
(2 we MH) EARTPORD Coss |. | a leew |o_ | 
To wm. a MESSAGE Wand OCENED a’ 
—2 2 — 2 — 
casa D9 Mase sientaiietieeecarencanecmmemememmmes 








CONGRATULATIONS CB TOUR GOOD TRAFFIC EANDLING WOEK STOP TOU AsD 
S188 LORENTOON OMB ABLZ ITEM DOG BOTH MADD THR BRASS POUNDERS LESOUR 
POR SRCHNEER GOT STOP BORD FOEER TO ALi Ths 42D Glad TO aaB tEaT TOU ame 
POTTING TEP GD EPUNEGLAED DIVInIOs Go TE KAP STOP LOCK axD 1S 

ise poRoT-y 3 MEEK COMRDNTOseTiom: GEPaRTaR? 























Message Delivery Cards 


Neatest, simplest way to deliver a 
message to a near-by town. On U. S. 
stamped postals 2c each. On plain 
cards (for Canada, etc.) 1c each post- 
paid. 





Official A.R.R.L. Message Blanks 


Most convenient form. 
the Communications Department of 
the A.R.R.L. 
bond paper. Size 8% x 
pads of 100 sheets. One pad postpaid 
for 35c or three pads for $1.00. 


Designed by 


Well printed on good 
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1711 Park Street 
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“ 


M 


SANGAMO ELECTRIC 





“Green”’ 
Same as above except impedance 
matches UX-171 and CX-371 
tubes 
“Red” 
The Red Spot. designates the 
Sangamo Type “‘E’’ Output Im 
pedance keeps heavy Db Cc 
RK" urrent from loudspeaker 
windings Tap provided for 
hing impedance to UX-171 
(CX-371) r UX-210 (CX-310) 
tut also UX 112 (CX 112) 
“Orange”’ 
Used for impedance coupled 
mplification auto-transformer 
coupled amplification, or as im- 
cx pedance in biate circuit of de- 
tector tube prevent feed 
back oscillation motor 
! t iting in transformer coupled 
pl ifier 
M a Conde rs ~~ aed 
ate and a uccurat 


SPRINGFIELD, MASS, 
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--at Slight Cost 
--in a Few Moments 


Your Set Can be AC Operated 


AC Transformer designed 


bes. 


f the approved AC Tu 
instance ion is No. 6512 
A remarkably we 
lesigned nd 
A <« T 
' nted in a y 
1 laqu 1 
juipped with 
rd and plug 
for B-Elin 
alsa tap for 
switch Operat 
with 4 UX226. 1 
4 and 1 UX 


U\ 


ne A Tubes $5.75 list. 


ve exactly the same transformer 


et and control switch tap—No. 
$4.75 list. 
R from $3.50 to $5.25, there are 
ransformers, operating with the ap- 
or money order if 
er cannot supply you. 


siustom Set Bullders-Write for our special propo- 


t Manufacturers. 


Dongan Electric Manufacturing Co. 


2999-3001 Franklin St., Detroit, Mich. 





ERS of MERIT for FIFTEEN YEARS /)i/ 











Jesse Jay, chief engineer, formerly of the 
ninth district. Needless to say, we were 
well received. The Chamber of Commerce, 
through the courtesy of its secretary, al- 
lowed the use of the reception hall where 
we had a chance to see the moving pic- 
ture film of A.R.R.L. headquarters and 
two-reel affair, “Awakening of Rip Van 
Winkle”, the latter kindly furnished by the 
Radio Corporation of America. Director 
Dobbs being unable to come sent Henry L. 
Reid, SCM for Georgia, to represent him 
and Henry certainly did a good job with 
his talk at the traffic meeting. He proved 
himself a most entertaining toastmaster 
at the Banquet. Treasurer Hebert of the 
A.R.R.L. got his inning during the banquet 
and enlightened the gathering with details 
of the International Radiotelegraphic Con- 
ference and ended his speech with one of 
his inspirational talks. 

The distribution of prizes as the last 
event of the program has proved a very 
good custom. It results in the fellows’ 
staying over until the very last, and with 
the generosity of the League’s advertising 
friends makes it worthwhile. The fel- 
lows who are fortunate enough to win a 
prize should never forget to write the donor 
and express their appreciation. 

With a visit to the prominent ham sta- 
tions till the wee hours, this, the first 
Florida convention, closed with everybody 
expressing their thanks to 4CK, 4NM, 4NZ 


and 40P, 
—A, A. H. 


I. A. R. U. News 


(Continued from Page 54) 


20-meter band has not been very good. Our 
famous ten-watt DX getter, eg5 YX, has been 
getting over pretty well but there has been 
no one to work! 2CS worked several NU 
stations on 23 meters with an input of only 
two watts. 

“Christmas day was wonderful for 40- 
meter DX and the sixes came rolling in in 
a bunch with fives and nines up to 1000 
G.C.T. Since then, things have been as 
dead as possible but woke up a bit after 
about a week. Does anyone besides nu1SZ 
and nulAWE operate on week days?” 

—K. E. Brian Jay, ‘eg2HJ. 


IRISH FREE STATE 


“There are now 20 stations licensed in the 
Free State for a maximum power of ten 
watts and transmission on the 45-meter 
band. About five of these stations also use 
the 23-meter band. A number of these 
have been rather inactive of late. 

“The most active stations and those ob- 
taining the greatest success at the end of 
1927 are 12B, the station of the Wireless 
Society of Ireland, 18B and 17C who are in 
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32 Pages Bigger! 





HE new edition of the RADIO AMATEUR’S 
HANDBOOK has 32 pages more than the last 
edition. That’s because additional information has 
been inserted in all parts of the book and everything 
has been brought right up to date. Two hundred and 
sixty-six pages of dope, data and details—all for one 
dollar, postpaid anywhere. 


OF course you can struggle along 

with the old edition—or it’s 
even possible that you can do with- 
out the Handbook entirely—but why 
handicap yourself when it costs only 
a dollar to have the new Handbook 
in reach whenever you need some 
radio information ? 





AMERICAN RADIO RELAY LEAGUE, | 


Hartford, Conn. | 


Here’s my dollar—you know what I | 
want. 


Name 
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NEW! 


Transmitting Apparatus 
at New Low Prices 
REI r - Bo $8.85 
NI N fRANSFORMERS 


r tor { 


m X 21 
n'r for UV 203A ame UX 6287.95 
ner, 550 and 760 volts, 714 35 
; \. - , , fort x re: 25. 75 


—_ oe anting ACand DCvolt- $5 Q& 


86.10 


D n ule reading S5.05 
AY ters, any scale reading 89.75 
CA TY°E-TRANSMIT’G CONDENSERS 
f t 0olIs MFD)} 
mos5 MFD RS .95 
45 MFD? 
00025 MFD 6.45 
G Electric 5000 ohm $1.45 
_ Leonard Cent. tap500ohm 2 45 
LI Nar eonard Cent. tap 150000hm 4.44 
W Leonard 5000 ohm cent. tap 1.80 
te special 500) ohm leak 2.25 
uriable transmitting leak 2.95 


FIXED CONDENSERS 
mfd. 500 volt s. 


S 50 
( v 1.375 
D ) volt ‘ 1.905 
t volt, test 800, working %.75 
G } J volt 3 4 75 
if volt, test 1500, working @.75 
( volt * 9s ’ 25 
volt * . 6.95 
nsers are guaranteed against 
br nd ers will be promptly replaced 
wit 
PY! tD SOCKETS *For 202s, 210s, ete. Ge 


RADIO 2MA CO. 
168 Washington St., New York 
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March 
Number 

| U.S. and Canada 
$1.00 Each 
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4 ( Foreign $1.10) 


| ONE YEAR 
| (3 Issues) 
iy For $2.50 


(Foreign $2.75) 


Amateur and Commercial Stations 
From 80 Countries 
Citizens Radio Service Bureau) 
Room 751, 508 So. Dearborn St., Chicago, U.S. A. 
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Dublin and a newcomer, 11D located in 


Naas, County Kildare. 

“During the past few months, 12B has 
been engaged in making observations on the 
‘skip effect’ on the 45-meter band. Some 
test work on 23 meters has also been done 
and it is hoped that regular transmission 
on that wave will be made in the early part 
of the new year. 

“17C has been doing some fine telephone 
work on 45 meters and has been able to work 
Canada recently. He continues to keep up 
his good work on the 23-meter band and 
in addition to raising many NU stations was 
the first to work a Brazilian station. He 














THE ABOVE IS A VIEW OF eg5ML 


The panel to the left of the one holding the tubes, 
is the crystal oscillator which couples into the main 
transmitter for 45-meter work. The antenna sys- 
tem is of the current feed Hertz variety and keying 
is done in the feed line. A 100-ohm resistor is placed 
across the key to eliminate clicks. Underneath the 
table are accumulators for filaments and grid bias 
for the crystal transmitter. Main supply of high 
voltage comes from a motor-generator set. 


uses the 220-volt d.c. house mains for plate 
supply. A fairly long inverted “L” an- 
tenna makes up the radiating system. 


“Reports on signals from any Gw stations 
will be welcomed and with QSL cards should 
be addressed to Wireless Society of Ireland, 
12 Trinity Street, Dublin, C.I., Irish Free 
State.” 

—H. Hadgens, Hon. Sec., Wireless Society 
of Ireland. 


NORTHERN IRELAND 


The last few months seem to have been a 
period of comparative inactivity among 
transmitters in Northern Ireland. There 
has been little startling DX achieved if, 
indeed, any DX is now considered startling, 
and many stations report conditions ex- 
ceptionally poor. It has been suggested 
that this may have some connection with 
the fact that the sun spots are at present at 
their maximum. It is understood that 
these sun spots perform a complete cycle in 
11 years, i.e., they would have been at a 
minimum seven and a half years ago. The 
writer and several others are inclined to 























oo @ 


coe 


ee ede ee eee 





































THE AMATEURS BOOKSHELF 


Readers of QST appreciate the need for good radio books. What we 
consider to be the best standard text books are handled by A. R. R. L. 
Headquarters for the convenience of members of the League and readers 
of QST. Those listed below pretty well cover the requirements of the 
average amateur or experimenter. 





Radio Telephony For Amateurs, by Stuart Ballantine. The most valu- 

able single book that we know of for the amateur. Theory, 
construction, practice. Not particularly about telephony. Heartily ’ $2. 00 
recommended for every amateur. 296 pp.,5% x 8% ......... 


Manual of Radio rags ah and Telephony, by Commander pan 
Admiral) S. S. Robison, U. N., published by the Naval Institute. 

“Ranks with the very best of all published radio matter .. . Not only 

worth its cost but is perhaps the best radio book that ever came to this 5 50 
desk.”—QST Book Review. 895 pp., 6% x10 ............c cece eee . 


Experimental Radio, by Prof. R. R. Ramsey. Revised Edition. The 
book for the experimenter. A laboratory manual, describing 85 ex- 2.75 


cellent experiments that help in understanding radio work ......... 
Principles of Radio Communication, by Prof. J. H. Morecroft. <A " 7.50 
elaborate general textbook. 935 pp., 53% x 9 ...... ccc ececccccees 


Radio Engineering Principles, by Lauer & Brown. An excellent gen- 3. 50 
Re ED 6. Cackd6n ees edeas casks ecasnnccabanansbeenensanecans 


Thermionic Vacuum Tube, by H. J. Van der Bijl .............020000- 5.00 
Radio Frequency Measurements, by Moulin ..........eeeeeeeeeeces 10.00 
Practical Radio Telegraphy, by Nilson & Hornung ..........eeeeeee:. 3.00 
Prepared Radio Measurements, by R. R. Batcher .........eeeeeeee=: 2.00 
Elements of Radio Communication, by Ellery W. Stone ...........+.- 3.00 
Wireless Pictures and Television, by T. Thorne Baker .............. 2.50 


Radio Questions and Answers, on Government Examination for Op- ] 00 
See rT ere . 


How to Pass The U. S. Government Wireless Examination, by E. E. 60 
De. «chcscaeeucd nae Saba ee sehen kn Saat ebae ea eae en ee - 


Radio Simplified, by Kendall & Koehler, revised by J. M. Clayton .... 1.00 
Ideas For The Radio Experimenter’s Laboratory, by M. B. Sleeper ... 25 
Henley’s 222 Radio Circuit Designs, by Anderson, Lewis and Mills ... 1.00 


Henley’s Workable Receivers, by Anderson and Lewis ........-. oe 1.00 


Prices include postage 


Read ’em and learn! 


AMERICAN RADIO RELAY LEAGUE, INC. 
1711 Park Street - - - - Hartford, Conn. 
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YAXLEY “\. 


No. 440 Full Automatic 





tically switching on and 
B Eliminator and Charger, 
, and in addition, auto- 
! switching off your Charger 
whe ne battery is fully charged. 
W Full Automatic Voltage Re- 
w practical to utilize the 
of a high rate charger 
ame time control the 
the charger as well as 
itor with the switch or 
trol on the set. 


a $7.50 
YAXLEY MFG. COMPANY 
ept. S, 9 So. Clinton St. 
Chicago - - - -_ Illinois 
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Five Times More 
Accurate than the 
Average Resistor 


W e accuracy is vital get 
Ha Resistors. They can be sup- 
pl 1s accurate as plus or minus 
1 more accurate than the 
ay tor. And they are guar- 
al ntain that accuracy under 
a\ nditions. 

H R tors are available in vari- 
ou » to 50,000 ohms at 10 or 
20 is about the resistor you 
v t us make a sample for 


Write to 


ARDWICK, FIELD, INC. 


ese (ME 


FACTORY 
100 F 215 Emmett St: 
New Y rm W/RE-WOUND Newark, WN. J; 





RESISTORS 
2 9 a a ee ee eee 2 
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think that there has been a steady fallin, 
off in DX conditions during the past few 
years (making due allowance for the 
greatly improved apparatus, new wave- 
bands exploited, et cetera). There seems 
to be an opportunity for some codéperative 
observation by amateurs throughout the 
world during the next few years and a 
possibility of reaching some _ interesting 
conclusions. 

“A report from 6YW is to the effect that 
NU signals are often good on the 80-meter 
band on nights when they are poor on the 
40-meter band. Why not try some more 
transatlantic work on 80 meters?” 

E. Megaw, Area Manager for Northern 
Ireland, R. S. G. B. 


ITALY 


Mr. Franco Pugliese, secretary to the 
Italian I, A. R. U. Section, returned to 
Italy in November after traveling to Cape- 
town with a scientific expedition which left 
Italy in April, 1927. He is the owner and 








IN SAN JOSE, COSTA RICA MAY BE FOUND 
nr2FG, THE STATION VIEWED ABOVE 


A pair of 203-A tubes are used in a T.P.T.G. circuit 
for 3i-meter work. For 20 meters, either a 203-A or 
852 is used. Plate supply is obtained from a 1,000- 
volt motor-generator set and filaments are heated 
from two 120-ampere hour storage batteries. Two 
masts that are 74 feet high and 110 feet apart sup- 
port the ninety foot single wire inverted “L” an- 
tenna used against a ninety foot counterpoise for 
transmission. A separate antenna is used for re- 
ceiving. The present receiver is a Grebe CR-18. 


operator of the short-wave equipment which 
worked many amateurs under the call of 
xeil FP. 

The object of carrying radio equipment 
was to study, in connection with military 
and amateur stations, the propagation of 
waves between fifty and fifteen meters at 
both short and great distances. 

The main transmitter was a two-hundred 
watt affair which was supplied from the 
600-cycle ship’s generator. In addition to 
this, a portable transmitter using a single 
UX-210 fed with 200 volts from batteries 
was carried along. A “Bourne” two-valve 
receiver and a short-wave superheterodyne 
comprised the receiving equipment. The 
antenna was a single wire 22.5 meters long, 
which though entirely screened by the 
metallic surroundings of the ship, gave ex- 
cellent results both in reception and trans- 
mission. 

Regular contacts were established on 33 
meters with African and American sta- 
tions at distances greater than 11,000 kilo- 
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MORE SPECIAL OFFERS __ 


| 

MODEL AP-935 

S the Uni-Rectron stands it is a super power amplifier, which can be used in connec- 

‘4 tion with any radio set and loud speaker. Binding posts are provided for input to | 

the Uni-Rectron and output to the speaker. Requires no batteries for its operation. It 

obtains its power from the 110 Volt, 60 Cycle alter- 
nating current lighting circuit of your house. 

The UX-210 super power amplifying tube and the 
UX-216B or 281 rectifying tube are used with this am- 
plifier, which cannot overload. From the faintest 
whisper to the loudest crash of sound—R.C.A. Uni- 
Rectron amplifies each note at its true value. High and 
low notes are all treated alike. 

The volume and quality delivered will be a revelation. 

Also by removing the input and output transformers it can be used as a source of 
power for an oscillating or transmitting tube, furnishing power for all circuits, grid, 
plate and filament and is the cheapest form of Power Supply for Amateur Transmitting 
purposes ever offered. 


LiStwinout Tubes) SPECIAL at *19% 
KENOTRON RECTIFYING TUBES @p | 


(TYPE T. B. 1) MFD. BY GENERAL ELEC. CO. 


These rectifying tubes operate on a filament voltage from 8 to 10 Volts and 
draw 1% amps. They will safely stand an A.C. input voltage up to 750 Volts 
and pass plenty of current and voltage for the plate of the Transmitting Tubes. 

They are also very efficient rectifiers for use in “B” Battery Eliminators. | 


NEW STANDARD BASE. | PRICE ONLY 712 
TYPE E-210 BRADLEYSTATS ALLEN-BRADLEY co. 


Bradleystat E 210 is a compact graphite disc 
rheostat well suited for filament and plate control 
applications. 

By using it in the primary circuit of the Trans- 
former the center tap is not displaced and the Trans- 
nitter efficiency is greatly improved. 

One knob provides noiseless, stepless control. 

Can also be used to control output of Eliminators 
or Power Packs. NEW. 


LIST $4.00 SPECIAL at *1:8° 
AMERICAN SALES CO., 21 Warren St., New York City 

































































QUARTZ CRYSTALS JACOBS ANTENNA “SPREADER 
Prepared for Maximum Piezoelectric Effect Patented Sept. 8, 1925; Sept. 7, 1926 

One inch sections ground to within 1% of your specified frequer cy Made in Both 5 in ond 7 in. diameters 
75-100 meters $17.50 For Erecting 4, 6 or 8 Wire Cage Antenna or Counterpoise 
100-200 meters 10.00 w& Ir ive use at 58 U. 8. and 7 Foreign 
200-500 meters 15.00 q Broadcasting Stations; also many ham 
Blanks, 2 to 3 m.m. thickness 7.50 ’ tations Price $6.00 per dozen; $3.25 

All sections guaranteed free from flaws or twinning and tested for for a half dozen 

scillation without regeneratior + t alent > P st 

Quotations on request for crystals of any practicable specifications. Vescriptive ircular upon request. 
J.T. ROONEY, B. Sc 31 CALUMET BUILDING, BUFFALO, W. ¥. NW CHARLES F. JACOBS, (2EM) 
“Ten years of crystallographic experience 279 Park Place, Brooklyn, N. Y. 





























Get the ADVANCE ——— RECTIFIER 


Girverior wad improved ng _ Requires no attention—always 
en by its prevailing Witt ; HP. Westinghouse motor, 



















on “ . 3 ' Get the best. Write now for free descriptive 
Th S wae S me ™ ; oo ae. vs ae folder 
“clearer tone and __ better ADVANCE ELECTRIC 60MPANY 

nd quickly filtered 1260-1262 West Second St., Los Angeles, Calif. 
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Pep Up 
Your Set 
With 
X-L Products 


eliminate distracting noises 





Tur finest accurately 

—get e oscitlation—with X-L VARIO DENSERS in 

your ctr e 

Designers atest and best circuits specify and endorse. 

MODE ijustment easily made, assures exact 
ed radio frequency circuits, Neutrodyne 

R ning- Drake Silver's Knockout. Capacity 

rang Price $1.00. 

MODEL the proper grid capacity on Cockaday circuits, 

filter t requency tuning in super-heterodyne and 

t ets. Capacity range, 

Mod 001 Mfd. Model G-5 

0001 M 1 G-10 .0008 to .001 

Mfd. P with orid clips $1.50. 

X-L PUSH T—NEW Bakelite Insulated. 

Push thumb, insert wire, 

rer firmly held Vibra- 

tions w es instantly. Price 

seach i5e 

Al black panel marked in 

white 4 fn 

FREE te book of wiring dia- 

gra X-L units in the new 

LOFTID t coupled radio fre 

quency ther popular hook-ups, 

-— th riodie Detector Circuit, X-L PUSH 

app! t ids a stage without POST 

added rols. Write today. 

X-L RADIO LABORATORIES, 2428 No. Lincoln Ave.. Chicago, Ill. 
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meters (6,875 miles), although difficulty 
was experienced in working Europeans at 
great distances. It was found that the 
44-meter wave used by most of the Ev. 
ropeans didn’t cover distances greater thay 
4,000 kilometers (2,500 miles) when trans. 
mission was in a north-south direction. 

No noticeable change in signal strength 
was observed on WIZ (43.02 meters) and 
U.S.A. amateur stations. In general, all 
signals between 30 and 40 meters coming 
from the west were received with approxi- 
mately the same signal strength when we 
were on either the eastern or western coast 
of Africa, 

It was noticed that the signals from WIZ 
and IDO and others working on waves be. 
tween 30 and 40 meters faded away com- 
pletely when daylight appeared while 
PCRR, FY and others around 20 meters 
were readable at nearly all hours though 
considerable fading occurred during day- 
light. The position of the station did not 
seem to effect the signal strength on 20 
meters, European stations being received 
as well as WIK and ANF (Java). 

A splendid time was had in visiting the 
South African amateurs, among which are 
to be found many excellent stations, a good 
amateur organization and plenty of real 
“ham” spirit. It was quite surprising to 
hear 6th district U.S.A. stations in the 
early afternoon as it is very difficult to 
hear them even at night in Italy. On the 
other hand, it was considered quite a record 
to receive the Zedders which may be worked 
rather easily from Italy. 

A large number of stations in South and 
North America, Alfrica and Europe were 
worked with both transmitters. The small- 
er set proved to be nearly as effective for 
DX as was the 200-watt set. 

Short-wave radio once more proved its 
great advantages and when used on ships 
sailing for distant countries, offers a pos- 
sibility of obtaining news from the home 
port each day and, what is more important, 
an opportunity of comparing the ship's 
clock with the standard time. This is a 
very important point particularly in places 
where the long-wave stations cannot be 
heard. There are, no doubt, many prob- 
lems still to be solved. Chief among these 
is the avoiding of interference caused by 
ventilators and other motor driven devices 
commonly found on ships and which often 
render reception of short-wave signals im- 
possible. 


WAC 


We would like to point out once more that 
2ven if you have worked all continents, 
you are not a member of the WAC Club 
until you have a certificate of membership. 
We have recently seen some QSL cards in- 
dicating a certain station to be a member 
but have failed to find that particular call 
on the list. We are assuming this to have 
been done through ignorance and trust that 
this mention will be all that is necessary to 
clear up the matter. 
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ITROHM Transmitting Grid Leaks and Rheostats now cover the 















































































































































a entire line of transmitting tube circuits. ‘The prices on these 
engthjmateur products are reduced materially. ‘Your dealer should stock 
» - itrohm Transmitting Products. {If you have difficulty in obtaining 
il, a ° ° . 
mmingfem, Write us direct. 
Proxl- cue ee aap MAX. TUBE 
n we ___ PRODUCT —_ RESISTANCE DISSIPATION —_—- CURRENT RATING PRICE 
— Grid Leak* 5000 ohms 44watts  90ma. 100 watts $2.00 
WIz p/-3 Grid Leak* 5000 ohms 200 watts 200 m.a. 1000 watts 2.80 
s be 7-4 Grid Leakt 50,000 ohms 200 watts 60 m.a. 1000 watts 6.50 
com- --— Ser . ; _— 
while 7-5 Grid Leakt 20,000 ohms 200 watts 100 m.a. 1000 watts 4.25 
eee 7-51 Grid Leak* 10,000 ohms 200 watts 135 m.a. 1000 watts 4.00 
ough k—_—— ooo oT : 
onl 17-66 Grid Leak** 15,000 ohms 200 watts 120 m.a. 1000 watts 6.00 
- - 7-63 Rheostatt* 50 ohms 50 watts 1 amp. 5.50 
eived 7-59 Rheostat*t 20 ohms 80 watts 2 amp. 5.50 
1-83 Rheostat*t 12.5 ohms 60 watts 2.2 amp. 5.50 
the Center-tapped ** Steps at 5M—10M—15M 
L APC BpeForest P or R. C. A. 852 Tube for R. C. A. 852 or DeForest P Tube 
good §De Forest H Tube ** For Primary Control 
real *t Filament and Primary Control 
gz t . 
th Ward L d tric Co 
.- ard Leonard/tectric Company 
= 37-41 South Street bat Mount Vernon, N. Y. 
rked 
and _ 4 
vere 
ral Are You Properly 
or . 
Keeping Your | 
its 1927 Copies of | 
pos- S issued: 15,000 ohm, tapped at 5,000 and 10,000 ohms | 
ome with 85 watt capacity .---Price, $1.50 | 
ant, 20,000 ohms, 85 watt for UX852... as Be 
+ te 5,000 ohms, 85 watts é, a 1.00 | 
ips 5,000 ohms, 20 watt for one UX210 .75 | 
we Postpaid Send for Catalogue 
aces One- | 
be UTILITY RADIO CO. 
ro fifty 80 LESLIE STREET EAST ORANGE, N. J. | 
1ese a 
by = . _ ; = = 
ices § each, , i 
ten 1 : "Letit dic | ' 
im- post- e 
. Our new 1928 catalog is jammed full of 
paid the newest offerings of nationally known radio parts, 
kits, sets, accessories, table and console cabinets, etc J 
Whatever your radio need may be it’s in our 1928 a> 
catalog. Also contains Short Wave Section show- 9 
hat Note the wire fasteners tae the Grset recescing and trasemiiaing separ. 
its, pa gg AY —— confidential discount sheet—but write immediately. 
lub flat in any position SHURE RADIO CO., 347H West Madison St., Chicago, til. 
Lip. A binder will keep your QS Ts always 
in- @ together and protect them for future use. 
ber @ And it’s a good-looking binder, too. REMOTE CONTROL 
-all Perfected for your mercury are. Absolutely no 
ve ST ga a og 
nat “The Are Filters Beautifully.” The plate power 
ra 1711 Park St., Hartford, Conn. ae wear iat tam Tee cee cae aan 
have it now. Your rectifier problems solved. 
RECTIFIER ENGINEERING SERVICE 
4837 Rockwood Road Cleveland, Ohio 
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NI Ww CHI-RAD 
Short Wave Coils 


20—40—80 Meter Band 


D Chi-Rad engineers to meet the de- 
‘ remely efficient short wave coil. 


Cor t mounting, hardware and _ three 
t -in coils to cover 20, 40 and 
nd These coils are noteworthy 
in design, neatness in ap- 
turdiness in construction. All 

[ tive contact. 
t Wave Coils Compete for 20, 40 
ter band .. < .. $10.00 
F broadcast band ..$ 4.00 
further 


D Set-builders—write for 


hicago Radio Apparatus Co. 
415 Dearborn St. Chicago, Ill. 














POWER TRANSFORMERS 


GUARANTEED—-MOUNTED—COMPLETE 


at Least 10° Cash Must Accompany Order 
each side . $35.00 
h side 10.00 
8S or 12 v 
each 
each side 
each side 


sc ES, . _GREBEN 


1927 S. Peoria Street, Chicago, Hl. 








QS T Oscillating Crystals 


LOW PRICES 
P OWER CRYSTALS for use in the 
Mote hand s) oo 
Meter band $22.00 
8 Meter band $38.00 
te ¢ tent! 


CAST RAND 


agTA'T e500 CYCLES. a Pai coer 

$1 $55.00 mot NTE D. Three day 

on tal wil 1 be ‘as ol ste i 

‘ eat nev bhetwe nen 40) and 10,000 

K ir requirement 
SCIENTIFIC RADIO SERVICE 

THE CRYSTAL SPECIALISTS” 
P.O. Box 86 Dept. V» Mount Rainier, Maryland. 











There are now 121 members and a repe- 
tition of all these calls will take up a lot 
of space and inclines one to just skip over 
them instead of really noting who they are, 
We are, therefore, listing the calls of the 
four additions since the appearance of the 
last roster. They are sb1AO, nulCMFP, 
foA4V and eg5YX. 

The intermediate AG is assigned to 
Georgia, Armenia and Azerbaijan which 
are states of the U.S.S.R. They are in Eu- 
rope and not in Asia as the intermediate 
indicates and it should be noted that contact 
with stations in these states cannot be 
accepted as Asian contacts in applications 
for WAC membership. They will be 
accepted only as European QSOs. 

NEW ZEALAND 

On page 72 of the November, 1927, QST, 
the mailing address of the New Zealand 
Association of Radio Transmitters was 
given as Box 733 whereas the correct ad- 
dress is P. O. Box 779, Auckland, New Zea- 
land. 

NEW ONES 
Pah, Post Office No. 


aeAEP—P. 1, Bang- 


kok, Siam. 36 meters, d.c. (7BB) 

af8FOK—Rene Lebon, Section des Tele- 
graphistes Coloniaux, Saigon, 
French Indo China. (8CFL) 

ai2KT—Lieut. F. Rodman, The Worcester- 
shire Regiment, c/o Lloyds 
Bank, Hornby Road, Bombay, 
India. (SCFL) 

aql1MDZ—Segt. J. H. Williams, R. A. F., Mo- 


su, Iraq. (8CFL) 
arOCOBK—Rev. G. H. J. Horan, Observa- 

toire de Ksara, Saad-Nail pa 

Beyrout, Grand Liban, Syria. 


(8SCFL) 
ed7NI—Niels Jacobsen, 

Copenhagen, Denmark. 
eg6AM—W. N. Doble, 1 Pickwick Rd., 


Bredgade 29, 
(1CRA) 
Dul- 


wich, London S.E. 21, England. 
(8CFL) 
eg6YL—(Miss) Barbara Dunn, Lilystone 
Hall, Stock, Essex, England. 
eh9XC—Max Wuest, Bavanue des Tillevls, 
Lausanne, Switzerland. (2GX) 


eil BB—Francesco G. Leskovic, Udine, via 


C. Percoto, 6-2, Italy. 
fe2VO—Cairo, Egypt. (iL X) 
feEGEZ—A. Nahmias, 5 Rue Emad-el-Dine, 

Cairo, Egypt. (8CFL) 
fk5CR—Sidney A. Pegrume, P. O. Box 23, 

Kenya Colony, British East 

Africa. 
niTFHV—Dr. Hans J. Vogler, Akureyri, 

Iceland. 32 meters. (8CFL) | 
nm1NG—Apartado 511, Mexico City, Mexi- 

co. 
nq2CF—Camp Columbia, Havana, Cuba. 
nq5RY—Box 228, Matanzas, Cuba. 
sh1MS—M. Solomon, Mackenzie City, 


Demerara River, British Gui- 
ana. (Will be used instead of 
sh6BR as given on page 46, 
August, 1927.) 
sh2AL—Joao Levy Silva, 
Prado, Sao Paulo, 


44 Rua Arthur 
Brazil. 
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California Man Has a Talk 
With MacMillan in the Arctic 





LONG BEACH, Cal., Oct. 5 (. 
—Radio communication with the 
Donald B. MacMillan expedition in 
the Arctic was established here 
last night by Don C. Wallace, an 
amateur. Wallace picked up 
WMP, the MacMillan station, and 
exchanged numerous messages 
with G. E. Himoe, the expedition 
operator. 

The expedition is preparing to 
dig in for the Winter, Himoe said. 
Snow began falling yesterday just 


as members of the party finished 
aincling the roof of their quar- 

















522 South Street 





JERSEY AGAIN PICKS UP 


Expedition Now in Its Winter 
Quarters, Radio Operator Tells 


ATLANTIC CITY, N. J., Nov. 26. 
A ten-minute conversation with the 
MacMillan Arctic expedition was re- 
ported by Emerson T. Showell, 
year-old amateur 
from Absecon today. 

Showell 
sct of seven and one-half watts out- 
put, a twenty-meter wave length and 

d an inside aerial. 


The MacMillan Expedition is equipped with‘ 


MACMILLAN WIRELESS 


Absecon Amateur. 


Special to The New York Times. 


204 


radio operator, 


was transmitting over a 





He spoke wi 


ctic cle erator shor 


*‘ESCO” Motor Generators. 


ELECTRIC SPECIALTY COMPANY 
Trade “ESCO” Mark 


Stamford, Conn., U. S. A. 


Makers of Motor Generators and Dynamotors with the least ripple and the most miles per watt. 





























Build Satisfaction Into 
Your Set 


Building satisfaction into their transmitter 
is the goal of all amateurs. In this connection 
the selection of instruments which are sure to 


give satisfaction is not hard. Jewell trans- 
mitting instruments for amateurs, Patterns 
No’s 54, 64 and 74, known as the Jewell Trio. 


have and are still making transmitting history. 

Most amateurs use Jewell instruments and 
they give unlimited satisfaction. They are 
properly designed and ruggedly constructed 
of best available materials, insuring high over- 
load capacity with sustained accuracy. 

Write for a copy of our Radio Instrument 
Catalog No. 15-C, which describes our instru- 
ments in detail. 














aot ae 
scetas Oo 





Pattern No. 64 Radio Frequency 


meter is a thermo couple type instrument 
accuracy and 
The loss in the 
than one-half of the 
and the 
instrument is guaranteed to stand a 30% 


with well known qualities of 
high overload capacity. 
instrument is less 
minimum required by the Navy, 


overload 


Sewell Electrical Instrument Co. 


1650 WALNUT ST.,_ - 


- CHICAGO, ILL. 


**28 Years Making G Good Instruments”’ 
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Centralab 
MODULATOR 
and Standard 

RADIOHM 
With Exclusive Features 


by a pressure shoe and 
ife and permanently noise 











gradual, silent control of 
Centra A lator ind a= special 
t es noiseless volume 
iximum A sure cure fo 
! impliftiers Resistance 
$2.00. 500,000 ohms with 
\ ned in one unit, $2.30. 

Centr m 1 resistance taper 
( ve smoothly varied 
from zero to 500,000 
nee variation with a single 
tive; no sliding contacts 
tance values are main 
2.000, 25,000, 50,000 
$2.00. 200,000 and 
\ battery switch combined in 

‘ca B 

literature 
. . 

Central Radio Laboratories 
20 Keefe Avenue Milwaukee, Wis. 
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THE BLUE RIDGE Send us your order or write for 
" ; <r -atal d full information. 12 
7218x10'' Mahogany or Walnut Finish hour service, factory to you 


Coinc. 


Mackory N.C: 








PACENT 


DUO-LATERAL 


COILS 


TODAY —as 
eight years azgo— 
PACENT coils are the popular choice 

f experimenters, engineers and labora- 





mp lete line alwavs on hand 
her with mountings 


rite for data and prices 


PACENT ELECTRIC CoO., INC. 


»1 Seventh Ave,, New York 





Calls Heard 


(Continued from Page 55) 


F. H. Black, 71 No. Central Ave. 
Wollaston, Mass. 


(Calls Heard from Nov, 19-Dec. 19.) 

ea-cm ea-kl eb-4ai eb-4au eb-4cb eb-4cx eb-drs 
eb-4tm eb-4yz ee-ear6 ee-earl™ ee-ear44 ec-ear62 ef-8ba 
ef-8bf ef-8cda ef-8cp ef-8ct ef-8dmf ef-8fr ef-8k¢ 
ef-8orm eg-2bm eg-2cc eg-20od eg-2qm eg-2sw eg-2xy 
eg-5ad eg-5bd eg-5by eg-5hs eg-5ls eg-5ma eg-5m! eg-5qi 
eg-5byx eg-6fz eg-6nf eg-600 eg-6rb eg-6vp eg-6yq 
eg-6yv ex-6za egce-2sr egi-2it egl-6we ei-lay ei-lcr 
ei-lde ei-lxw ek-4uah ep-laa ep-lag ep-lbe ep-Ilbl 
ep-3am_ es-lco ew-h4 fe-2vo fm-8mb fo-a3e fo-a3z 
fo-a4x fo-a7n fq-pm ne-lbr ne-3fu ne-3ia ne-3kp ne-4ar 
ne-4ct ne-4ed ne-4fv ne-4ha ne-4drv ne-9ai ne-9aq 
ne-9bz nd-hik ne-Sae ne-Swe ng-uf ni-gren nm-9a 
nm-cyy nm-xc5l nm-xc52 nn-lnic np-4jg¢ nq-2cf nq-2jt 
nq-5nin nq-5ry nq-7cx nr-2ags nr-2ea nr-2fg nx-1xl 
oa-2bv oa-2dy oa-2jy oa-2rb oa-2re oa-2rx oa-2ui oa-2yi 
oa-2xi oa-3hr oa-3jk oa-3we oa-4cg oa-4]lj oa-4nw 
oa-5hg oa-5lh oa-5mb oa-5wh oa-6mu oa-6sa oa-7bq 
oa-7Thl oo-bam oz-2bp oz-2go0 sa-dw4 sa-fh4 sb-laa 
sb-lah sb-lak sb-lao sb-laq sb-law sb-lbe sb-lbg 
sb-lbl sb-lbr sb-lea sb-leg sb-lib sb-lic sb-2ag sb-2aj 
sb-2ao sb-2ax sb-2ay sb-2ig sb-3ac sb-7ab se-1lb sc-2ar 
su-lao su-loa su-2ak sv-lxe cb3 gbh gbi gbk gbm hig 
irl j2 kfzq ngq npm ocdj ogd oic oik oze perr pop 
ptag sfv snni spw suc2 sws vej wnp xnu-4fq xwab 
6xo. 


2CMX, 240 Washington Avenue, Rutherford, 
New Jersey 


(20-meter band) 
tbl 4bn 4dm 4ei 4hz 4kw 4nd 4nl 4nn 4ob 4pq 4sb 
4si 4st 4tk 4vz 4we 5fs 5hn 5gt 5pm 5ql 5yb 5afx bakk 
5age 5ara 5Savs 5zav 6am 6ih 6uf 6vz 6ags 6Ganx Gary 
6avj 6che 6cqo 6esw 6cyh 6cyx Tbm 7fe ne-lar ne-3g¢ 
ne-4ct ne-4fo ne-4fs ne-4fv ne-4gg ne-4hh eb-4au 
wnp. 


et-TPAR, J. Ziembicki, Lwow, Bielowskiego 6, 
Poland 


lakm Imv lawm Ifl Ixv lalw lacu Ibx)] lbgq Isi 
lazd loa lyb llv lvz teek Ixi Iejc lemf Ilbr Ickp 
laj lav! 2awf 2md 2aev 2amh 2abf 2ang 2avw 2amf 
2crb 2tp 2ase 2bfm 2vp 2cx!] 2ard 2dh 2bs 2bav 
2bdu 2ezr 2vm 2cty 2ow B8aiv 3ep 3sj 3alq Baik 
3etr 3bv 3aed 3rn 6am Saul Salu Saut Sbrd &8vd Sdad 
Srv 9mx Serj Seld 9cjw ag-rann ai-2bg ai-2kt ai-2kw 
ai-2kx aq-IIlm aqimdz aq-lhf as-llra as-35ra as-42ra 
fb-8fd ff-Sct fm-Sst fm-8jo fm-Svx fm-al fm-Srit 
fo-o5t ea-aa ea-fk ea-gp ea-mm ea-py ea-sl ea-spo 
ea-tp ea-ty ea-tx ea-we ea-wu eb-d4ac eb-4ar eb-4ai 
eb-4au eb-4be eb-4bl eb-4bt eb-4bu eb-4cb eb-4ced 
eb-4co eb-4cem eb-4db eb-4dj eb-4e! eb-4em_ eb-4ft 
eb-4ht eb-4td eb-4uu eb-4zz eb-n33 ec-Irv ec-lkx 
ec-2un ec-2yd ed-7b] ed-7hi ed-7bb ed-7nd ed-7zg ee-earl 
ee-ear35 ee-eard40 ee-ear7 ef-S8acj ef-8aro ef-8abc 
ef-8blr ef-Sbw ef-Sbtr ef-Scp ef-Seq ef-8ck ef-8cen 
ef-Sctn ef-Sce ef-Sct ef-Sdot ef-Sdmf ef-8eo ef-8est 
ef-8fas ef-8fk ef-8fd ef-8flm ef-8fzx ef-8fbm ef-8deb 
ef-Sere ef-8gi ef-8gyd ef-8hco ef-8he ef-8hip ef-8ix 
ef-8imm ef-Sjak ef-Skz ef-8ku ef-8kp ef-8kl ef-8kol 
ef-8l1 ef-8la ef-8lb ef-8li ef-8lav ef-8mmp _ ef-8ma 
ef-Smop ef-Snno ef-Snox ef-80rm_ ef-Soqp ef-8olu 
ef-8pme ef-8prd ef-8pl ef-Spam ef-8pns ef-8rpu ef-8ssy 
ef-8sq ef-Sren ef-Stdo ef-Stoy ef-8tra ef-8vx ef-8xf 
ef-8xu ef-8xo0 ef-8zed ef-8zb ef-8fnd eg-2cbh eg-2ax 
eg-2dl eg-2nm eg-2ef eg-2so eg-2sc eg-2yu eg-2od 
eg-5ml eg-5qv eg-5ph eg-5byu eg-5yn eg-6bt eg-6ef 
eg-frb eg-6yv eg-6pp eg-6ll eg-6by eg-6td eg-6hp 
vi-6mu eh-9xf ei-lay ei-lau ei-lam ei-lbs_ ei-lbm 
ei-lce ei-les ei-lc] ei-ler ei-ldm ei-lde ei-ldg ei-ldr 
ei-ldb ei-led ei-leh ei-lea ei-lfo ei-1g] ei-lgd ei-1kz 
ei-Img eil-no ei-Inm ei-Ixw ej-laa ek-4aar ek-4af 
ek-4au ek-4cb ek-4ck ek-4db ek-4dba ek-4fn ek-4hf 
ek-4hy ek-4oa ek-4uah ek-4ud ek-4uak ek-4uf ek-4vb 
ek-4vj ek-4vl ek-4yae ek-4yo ek-4xy ek-4zdf ek-afk 
el--lalx el-lals el-lgn el-lalr el-lall em-smuf em-smuk 
em-smuv em-smua em-smtm em-smtc em-smto 
em-smtn em-smvs em-smzy em-smzf en-obe en-om! 
en-2pz ep-lag xep-Ima ep-3am er-5baa es-Ilco es-2naa 
es-2nx es-2nm es-5nk es-bdma es-fnd es-fnb etp-ach 
etp-bb etp-bn etp-om etp-tz etp-zo eu-6ra eu-o9ra 
eu-l5ra eu-20ra ew-xx ne-lac ne-2be ne-2do ne-sae 
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$4 
Mesco mand J 95 


set key and 


buzzer, 
No. 12 Enameled copper wire, 

emp Teme, MR. cc cccccses $.01 
No. 10 Enameled copper wire, 

any length, ft. ......... O14 
Genuine Bakelite Panel 

10x14x\%& cous ; ..1.50 
Teco—50 Watt Socket ......1.45 
Myers $5 4% volt Det. or 

Amp tube, complete with 

mounting clips .......... -95 


Belden braid %4 inch wide, ft. .06 


Neon tube, type B. ultra 
sensitive. Has sealed in 
electrodes, positive contacts 
Best indicator for wave- 
MOF cccccccccccccceses 1.50 





absolutely noise- 
less and stepless, 
2000 to 30,000 ohm re- 
special. List $65, 


Bradley Leak, ? 95 


special. 











LEEDS 


ames He Horne of RAD 
45 VESEY STREET 


NEW YORK 


New York’s Headquarters for 
Transmitting Apparatus 


Full Line of Acme -- Thordarson -- Jewell -- Flech- 
theim -- General Radio -- Signal -- Bradley 
SPECIALS 
Faradon U.C. 1803 Condenser cap. .000025-10,000 volts $ .45 

1.95 


Dubilier Mica Condenser .002 cap. 6.000 working volt 
Dubilier 4 mfd. filter cond. tested at 1500V. DC. 


working voltage 500 1.75 
General Radio 247D .001 cond. plain or with vernier 1.75 
General Radio 247N variable cond 00035 1.95 
Dubilier cond. 1.7 mfd 1,000v D.C. working voltage 1.35 
Dubilier cond..5 mfd. 1,000v D.C. working voltage -85 
R.C.A U.V. 1716 Super Het. transformer 1.45 
R.C.A.—U.V. 1714 R-F 1.45 
Dongan $6 type B trans., for McCullough A C _ tubes, 

tapped for 14%42-2%-3-3 volt 2.95 


Deforest audio transformer, built for 400 vy. $10 list 3.45 


Dubilier Duration R. F. transformer 2.95 
Bristol 30 Henry Choke 15m at 500-1000-1500V 2.45 
Lavite Resistance 1,000 to 150,000 ohms, all sizes .69 
Ward Leonard Resistances; fits standard base receptacles; 
sizes 300—600—900—1200 and 2000 ohms 95 
$15. Imported German head sets; very sensitive 3.45 
Honeycomb Coils. "nmounted. all sizes in stock at % price 
$8 DeVeau adjustable arm micro-transmitter for panel 
mounting 2.45 


Heath condenser double spaced for transmitting .00025 cap 2.45 
Dubilier buffer condenser .1 or .5 mfd. 400 v. D.C. each 


MAIL ORDERS FILLED SAME DAY 
10% Must Accompany All Orders 








densers, double 
spaced fortrans- 
mitting, .00025 cap. 


Electrad Wire Fixed Re- 
sistance, type B, 25 watts, 2°’ long 
5,000 ohm, centre tapped § .95 
10,000 ohm, centre tapped 1.10 
Type C, 50 watts, 4°" long 
5,000 ohm, centre tapped 1.45 
10,000 ohm, centre tapped 1.75 
Type D 75 watts 

20,000 ohm, centre tapped 2.25 


Cardwell con- 3.45 


7 FLeC HT MEU H NM 
High |} 
Voltage 











Flechtheim Condensers 
all types 35% off list 








——— 
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VALV 


a unilateral rectifier of 
definite value and un- 
changeable characteris- 


tics, recommended as a 


GRID CONTROL The Most Interesting Field 


Write for circular. 


POSTPAID 3] -50 


VALVE 





for Experimenters. 


CRYSTAL. Light Sensitive Cells 
AN 


D... 


OMPANY . ¢ : +4 
nana Their Applications 


™ 533 So. Wabash Ave. 


Chicago, Il PHOTO ELECTRIC CELLS 








RADIO THEORY AN 


1 Edition, Revised-886 Pages-7 0 


Radio Engin 


Ameri s standard radio book. Us 


U. S. and Canada, Universities, ¢ 
Buy of your bookstore or order d 


Dept. T-405 9th St., 





a 
S. Radio Schools, practically all Radio Schools throughout 
Yolleges and High Schools. 


LOOMIS PUBLISHING CO., 


D OPERATING 


) Illustrations—Price $3.50 


have been used in Television, Telepho- 
tography, Talking Movies and innumer- 


By Mary Texanna Loomis able uses with:— 
President Loomis Radio College; Member Institute of 


ei by Dept. of Commerce, RADIO RELAYS 


irect. Postage paid. 


Our special polarized relay, a result of 
long research for a practical relay to be 


Washington, D. C. used with—Light Sensitive Cells—also 





— used in connection with telegraph-print- 





$50.00 each. Terms: 


Buffalo, N. Y. 





Four Kellogg Broadcast Microphones, 
all Guaranteed First Class Condition. 


balance C. O. D. unless rated. 
Howell Broadcasting Co., 


uw - 7 — — — 


oe ers, receiving time-signals and many ap- 


$5.00 with order 





WEBR 


plications in radio. 
Write for further information:— 


Photo Electric Devices, Inc., 
594 Fifth Avenue 


Brooklyn, N. Y. 
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Ney lesign but with the familiar 
NATI Qualities; famous Velvet- 
Ver and made to Use and to 
last motion allows attach- 
ment es of variable condensers. 

Sma Drum, with automatic take-up 
pern tion of sub-panel with- 
out Visible portion of dial in- 
cline f easier reading. 


ched. Ask for 





TYPE F DIAL 
NATIO 








NOW — 
A Single 
/ Drum Dial 


° by 
National Co. 


typ 


Type 28 Illuminator, 50c. 


NATIONAL 


COMPANY, Inc. Malden. Mass. 





e F.— 




















ELECTRO- 


Indiana 


' 
pols ° ° 


A. Ready, President 
—————— ee 
“A” ELIMINATOR—SILENT 
. 245 Amperes, for all 
- R red long lived rectifier, 
ECA nsers two taps, 6V and 
83V } not a battery in any form, 
us Shielded-steel case, 
br ( iranteed for one year, 
li all readers of QST. 
B Eliminators 
Model I i, taps list $15.00 with 
bulb |! 
Rect rt eliminators short wave 
sets. 


NICAL COMPANY{OF AMERICA 














a nal 


» oe oe 


school in 


Day or |! ( 


899 BOYLSTON STREET 


RADIO OPERATORS WANTED 


THE EASTI tADIO INSTITUTE can train you 
quickly an hiy because: 

MODE! ND EFFICIENT METHODS 
THOR! STRUCTION under staff of 
LICE} /MMERCIAL OPERATORS 
MODERN AI RATUS including SHORT WAVE 
RANSMITTER 
FIFT ears a RADIO SCHOOL 
THE OLDI ‘EST and MOST SUCCESSFUL 


RECOMMENDED BY THE 
lasses Start Every Monday. 
AL CODE CLASSES 
trated Prospectus 
EASTER ‘N RADIO INSTITUTE 
BOSTON, MASS. 











You 


84 Say 


Saw 


It In QST 


nil-gren nt-cSeck oa-2yj oa-2ms oa-3xo0 oa-few op-lhr 
oz-lan oz-lfb oz-2ab oz2bp oz-2ax oz-2at oz-2ay 
oz-2gg oz-2go0 oz-2ga oz-2gg oz-3au oz-3ap oz-4am 
sa-ipl sa-de3 sb-law sb-lah sb-lao sb-lak sb-laq 
sb-lbr sb-lca sb-lcl sb-lbr sb-lic sb-2al sb-2ag 
sb-2ay su-lja su-lbu. 


eg-2BQH, G. G. E. Bennett, 26 Blenheim Park Road, 


Croydon, Surrey, England 

laba labd labs lage laja lajx lakx lakm lalu 
lamd lanz laom lapo laq laqp lasf laur lava lavj 
laxa lazd lbat Ibbe Ibbo Ibdx lbed lbgq Ibik Ilbke 
lbkp 1) lbms lbux leaa Ichg Icje lejk lemf lemp 
lemx lemz lienz Iictp iIcx l1fl lgj ika lkr Imp 
Imv llp lly 1lmo Isi Isk Isz luo lvp Ivs lvz 
Ixv lyb lzz 2aad 2ach 2acz 2aed 2afr 2afv 2ag 
2agp 2agw 2ahi 2aib 2alu 2ang 2ani 2apd 2aqb 
2aqu 2ass 2atq 2awk 2ayj 2az 2bao 2bbe 2bbf 2bbj 
2bbx 2bde 2bdh 2bed 2bfj 2bfv 2bfw 2bgo 2bi 2bot 
2bow 2bs 2bse 2bum 2bxu 2cdm 2cmu 2ecp 2es 2ctf 
2ctm 2ctn 2cuq 2evj 2dh 2do 2dp 2fx 2gp 2hu ie 


3afw 3ag 
2uh 2ui 


3adp 
2tm 


2xbe 2xg 2xs 2za 
2ps 2tr 


2uo 2vm 2xam 
2ih 2iz 2ke 2lh 2or 2ov 2pn 


3aib 38aks 3amm 3anh S3apn S3aqx 3bh 3bjh 3bnu 
3bph 3bp* 3bqj 3bap 3bqz 3bsd 3cab 3cbht 3ce 3chg 
8ck 3ckj 3ckl 3g¢p 3ht 3ld 3lw 3nr 3pf 3pr 3pg 3qe 3sz 
3ua 3wm 4dabec 4dacv 4dadb 4be 4gy 4hx 4jw 4lk 4lp 
4mk 4nu 4on 4oo 4ge 4rn 4rp 4rq 4wn 4xe bank 
5act 5Sapi Sasm Satf Saur 5auz 5av 5fb Ske 5kd 5nw 
5rd 5xm 6aak 6agr 6am 6amn 6ann 6app 6aws 6bawt 
6bfl 6bex G6bjl 6Gbkd 6bmp G6bpe G6bwr 6bxi 6byz 
6bzn 6cqi 6ct 6cto 6ewj 6beww G6dan 6dev 6dgy 6dhj 
6djw 6dlj 6dor 6dpj 6dxu 6ec 6fh Ghe Gix 6ja 6jn 
6mu 6pw 6rn 6xi Sabx Sadg Sagk Sagy Saks Sakz 
Salo Sane Saro Sasf Saug Savp Sawu Saxa 8bau 
Sbhaz Sbdt Sbja 8bjb Sbjx Sbok Sbou Sbqo 8bsr S8bwr 
Sbwv Sbww &Sbyn Sbze &Scem Secr Sces &cjb Scke S8elp 
Senj Sent Senx Sepf Sepe Scvj Sdan Sdbe 8dbm &decg 
S8dem Sded &dfw Sdke 8dkk Sdqk 8dtp 8eq 8ex 8it 
Sig 8kj Sli Snn 8pl 8rh Sru 8vd 8wo 8xe 8zze 9aal 
9abk QYahe 9Yahz Yaof Yaon Yaop Yapv Yars Yaue 
9axz 9azq Sbaf 9baz Y9bbm Ybbr Ybbw Ybej Ybeq Ybif 
9bjw 9bl S9bmm Ybpw Yedi Yceb Ycfd Ycjh YejJw YIem 
9emj Yemv Yen Yeph Yepq Yepr Yerd Ycty Yev Yevu 
9cyp 9dbi 9dbj 9des 9dfj 9dfz 9dga Ydkk 9dpj 9dpn 
9dws 9ebw Yecz 9ef Yefe Yefz Yeld Yemu Yenp Yeox 
fo Offs 9iz Orp Orv Yuu BYuy Ywr Yxi naa 
wnp nel-ak ne-lbr ne-3cs ne-3mf ne-3z8 _ ne-9bj 
ng-uf nn-lnic sb-law sb-pty sa-lpl ac-8na ac-xom 
naa wnp ne-lak ne-lbr ne-3es ne-3mf ne-3z8 ne-9bj 


as-35ra au-rabs aq-lmdz fo-a3z fo-aqa fm-S8rit oa-2dy 


oa-2re oa-2ro oa-2yi oa-3¢gr oa- -Tew oa-Thl oa-71j oh-6xo 


oz-laj oz-lfb oz-lfe oz-2av oz-2bp oz-2g0 oz-3ap 
oz-3ar oz-3aw oz-d4ac oz-4ae oz-4be 
eg-2HJ, K. E. Brian Jay, 19 Elm Close, Amersham, 
Bucks, England 
(20-meters) 
lasr lawe lcaw Icmf Iicmx Ifl Isz lwz Ixf 2ag 
2agn 2anm 2aol 2bad 2cuq 2dr 2¢q 2jn 2md 3adm 
Sahr 3ve 5zav Sahe Saht Sarb Sayu Sbag Sbde Sbuo 
S8cjm S8dbe S8del Sdjv Sdkx 8dmz QYafa fo-a3z ne-lad 
ne-lbt ne-3es ne-Swg np-4sa wnp 
A (40-meters) 
labd laegzg lage lals laqj laxm Ibft led icty 
lhn Imo Imx lro lut Ilvs 2abf 2ad] 2aed 2afr 2ahg 
2alr 2amh 2aoj 2awk 2bdj 2bgb 2buz 2bvh 2crn 2dp 
2ev ozp 2jic 2kp 2vp 2wz 3afw 3ahp 3aib 3apn 3auw 


3dq 3ec 3jr 3ke 3pe 3pr 3aqe 
4nq 4oo 4qw 4qz 4rm 
5auz 5jd 5kn 5la 5aq 


38bsd 3cdge 3ckj 
3qt 3sz 4daby 4dao 4bl 4df 4gq 
4rn 4vr 5api 5aqf 5Satf 5atv 
5Bvf Bwe 5Bbyb 5Bzav Gary 6bfp 6dkx Geb 6rn Sabx 
Saet Sage Sajy Sbat Sbaz Sbdw &bek 8bm 8&ede 8ceh 
Scer Scym S8dbe Sdce &8dfw S8dmm S8dne 8dqb &dsa 
9abz 9acl 9adk 9Yaok 9bmm Ybnb Ybpl Ybrn YIceb 
Scej Scia 9emv Yen Yepq Ycpu Yerd Yevn Ycyp YIcezw 
9dbi 9db) 9dbw 9dce 9dck 9dej Ydge Idke Ydku 9dmj 
Sdrd 9dwa 9dws 9dxp Yecz 9Yef Yefz Yer~n Yemr Ypd 
9rd 9uz 9xi fm-oveit fo-a9a ne-2an ne-2be ne-3kp 
ne-4em ne-4du ne-8ae nq-5by xnh-2vq oa-3ks oa-3ot 
oa-5by oa-7ch oa-7pf oh-6buec op-lew op-lhr oz-lfe 
oz-2at oz-3ai oz-4ae oz-4am_ sb-lac_ sb-lad 
nu-abl gmd Ign wnp wpo 


3bqz 


oz-2ae 
sb-lib aqe 
Court Lane, Dulwish, London, 
S. E. 21, England 
lawe laq ladu ixv Ibux Ibkp lajv lasf lahv 
Ibms lbke laae lakx Ickp laqt Ictp lakz lajz 1bqt Ine 
irf lah lw] led lask lbob lacm Icio lasu lbak lho 
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eg-6BB, 31, 
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REF! 























ink 
MERSHON 
ELECTRIC CONDENSER 


, LMEOFORD HILLSIDE MASS) 
—$ $$ nr 


AMRAD 











$ 4.00 EACH POSTPAID 
LIST $8.00. 


LIMITED SUPPLY 


Orders Shipped Same Day 
Cash With Order 


REFERENCE: Industrial Bank 
and Trust Co. 


A BARGAIN AT %2 USUAL PRICE 


GENUINE AMRAD MERSHON 


ELECTRIC CONDENSERS 


MANUFACTURED UNDER PATENTS OF RALPH D. MERSHON 
BY AMRAD RADIO CORPORATION 


TYPE S-60, GLASS JAR—60 MFD—200 VOLTS 


The Amrad Mershon Electric Condenser is a thoroughly tested product. It 
has been used extensively during the past six years by expert radio amateurs 
for filtering plate supply in their transmitting equipment which is a very 
severe requirement, 


USES: 


Connection to any “B” eliminator for improving tone quality, prevents 
“thumping” or “mctorboating.”” Basic unit of capacity in building a super 
“B” eliminator. For constructing an “A’’ and “B” power unit. For “smooth- 
ing” plate supply current for amateur transmitters. Greatly prolongs useful 
life of ordinary dry cell “B” battery Protects receiving sets from punctured 
parts or insulation breakdowns when using “B” eliminators. May be con- 
nected in series, to withstand higher voltages at lower capacity, or in parallel, 
for larger capacity. Eliminates A.C, “hum”. Acts as a reservoir to store 
energy. Takes the “ripple” out of a D.C. motor-generator. 





Booklet giving diagrams and full in- 
structions packed with each condenser 


GORDON R. BADGER, INC. 


40 COURT STREET, BOSTON, MASS. 




















A. R. R. L. Members -- What about your friends ? 


You must have a friend or two who ought to be members of our 
A.R.R.L., but aren’t. Will you give us their names, so that we may write 
to them and tell them about the League and bring them in with the rest 
ofus? The A.R.R.L. needs every eligible radio enthusiast within its ranks, 
and you will be doing your part to help bring this about by recommending 
some friends tous. Many thanks. 


Codie Ul alin te ae (TT CO OCTET 1928 
American Radio Relay League, 
Hartford, Conn. 
I wish to propose 
BUS Sa Swine otras derelane atta aes aieaiote aaa OF ncidcnnc-ons Reims seth ae ee eed 
TN ee ee ee Ee ee a keer WE ia wiles i 6 a oe ee ae elo ae al a ee 
Street & No. Place State 


for membership in the A.R.R.L. I believe they would make good members. Please 
tell them the story. 
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PUTTING 
RESISTANCE-COUPLED 
AUDIO ON THE MAP 


Re e-audio has long been known for i its 
fine ty and faithfulness of reproduction. 

H k in the past by Po resistors, it 
no. me into its own the use of the 
LODE VERITAS RESISTORS. Ne 
otl tors are quite like VERITAS. 


Th t ne in values, and stand up 
day . it 
TOBE VERITAS RESISTORS 
used in resistance audio in 
(arti Electric Radio Sets 
wning-Drake Radio Sets 
Nationa Power Amplifiers 
Vi » D. Hurd, Radio Editor, Christian 
Monitor says of Veritas Resistors: 


Coupling has been retarded due to 
o stand up under high voltages over 
eriod.—The development of a new 
stor by Stratford Allen, brings this 
Audio into a fixed place in Radio.” 


VERITAS 
RESISTORS 


Send for the new book “TOBE 
B-POWER SUPPLY and AMP- 
LIFIER DESIGN ; Price 25¢ 


TOBE DEUTSCHMANN CO. 


Cambridge, Mass. 














BEGOMEARADIO OPERATOR 


See the World. Earn a Good Income 
Duties Light and Fascinating. 
LEARN IN THE SECOND PORT U.S.A. 

1 here. New Orleans supplies oper- 


: Gulf ports. Most logical location in 
b t for training. 


f radio operators graduating on the 
} f years trained by MR. CLEM- 
Mo? r of Instruction Start training now for 
M A.R.R.L.—Call “5 G R” 


( € Enroll anytime—Write for cir- 


GULF RADIO SCHOOL 


844 Howard Ave, New Orleans. La 














New Products 


een the New Ford, the New Chevy 
ar Not Now we present the only New 
Re n in recent years for Amateur use 
E-R-I Yr nal Designer of the only Receiver 
! Operate without Antenna or Loop on 
' eth Range, Amateur or Broadcast 
B E details this New Receiver as well 
" Quality Products, including, Transmit- 
. Choke Coils, Plate Reactors, 
etc., Kit and Blue Print Service. 

irs for the asking. 


Ensall Radio Laboratory 


120 randview Ave., Warren, Ohio 
Canadian Office: Sandy Falls, Ontario, Canada. 


“Pioneer Designers of Short Wave Apparatus” 
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2tp 2ve 2ov 2aqb 2rs 2ow 2crb 2agn 2mk 2bfq 
2qu 2md 2bv 2axt 2az 2bhc 2sm 2apy 2tru 2gp 2jp 2avq 
2ct 2evj 2ezr 2bck 2bav 2bdh 2azk 2cub 2anv 2bnu 
2ws 2adb 3aed 3aim 3uk S8aib 3bjy 3hg 3bkw 3ag 
3bnu 3ckj 3buv 3sz 8pf 3amx Shu 3tm 8amw 3vi 
4tk 4ev 4rr 4qb 4oc 4qz 4bl 4pac 4bn 4cu 4dv 4rn 
4ec 5ck we 6xi 8dmz 8jbb 8bto 8do 8gz 8az 8im 
8cke 8clp 8ctl 8dne S8bal 8bpa Spi 9cpq Yemj Yeag 
9erd 9baz 9Yerj nb-be3 ne-lar ne-3ay ne-3¢¢g 
sb-lbr sb-lca sb-lbg sb-lam sb-2aj op-lya oa-Shg 
oa-7cw oz-2me oz-3aj oz-3au oz-3bq oz-4aa wuo. 


BRS-90, W. F. B. Shaw, 198 Abington Ave., 
Northampton, England 


laae labd labs laep lajm lakz lale laof laow 
lawe lary libae lbms lbw led icbr lemp Iicnz 
lepb 1fs lga lja Ino Inl lpa liqb lve Iixv lyb 2aad 
2abe 2afr 2agn 2agp 2agw 2ahi 2alu 2amf 2amj 
2Zaqgb 2awf 2bfj 2bfq 2bge 2bet 2bm 2bo 2erb 2cxl 
2ezr 2cev 2hr 2jn 2md 2ov 2ow 2pn 2rs 2tp 2vm 3abo 
Sadm 3aed Sag 3aim 3alq 3bqz 3dh 3ec 3fw 3ld 3lw 
Sqe 3sj 3ud 3uk 3wm dei 5yb Sadg Sadm 2ahk &8bsu 
Scau Sccew Sden 80q 9deq ne-lak ne-lbh ne-lbr ne-2bg, 


eb-4CB, Ostend, Belgium 
(20-meters) 


lajm lbux Ide lbw lasr lasf laje Ich lacm led 
laxa laep icv lbms lwz Iicbt lajo 1f] lbyv lemx 
lemf Ird lga Ixv 2agn 2aol 2bgc 2bum 2awf 2va 
2bim 2cuq 2nr 2arm 2afx 2fv 3aib 3vge 3cv 3adm 
Sev 3ckz 3bqz 3ckj 3cfg 3qe 6am 8com 8jm 8jq Sacu 
8dne Saxa Sahe 8bem 8ail 8azo 8bbm S8dhp S8ady 8cuq 
Sadz Saly 8djv 9pm 9auu 9Yciv 9efz Yek ne-lao ne-lar 
ne-lbr ne-3bt ne-Saf fo-a8p fo-a4f fo-a3z fi-lb wnp. 


eb-4KD, A. Blancquaert, Rome St., Lokeren, Belgium 


Ibqt Icd Idi 1zd lasf lle lang ladb lcax 1bk! lafl 
lask lads lok 2bfg 2aar 2bew 2a00 2dd 2ba 2md 2vt 
2rs 2agn 2aqo 2cjb 2ps 2tp 2acd 2xad 2ws 2ahg 3ev 
Saib Salr 3kv 3gi 3rfg 3amx 3aim 3afx 4ei 4vx 4ck 
4ec 4tk 4rb 5yb Sayu Sanh 8dne S8cvs 8baz 8akc. 


ef-RO91, C. Conte, 24, Allee Du Rocher, Clichy-sous- 
Bois, France 


labz ladb lafl lajg lajx lamu liaod laqm laqp 
laqt lasf lavj lawe lbe lbdq ibke lbr lbux Ick 
lIckp lemf idk lfs lhd lid Ile Ino 1qa Irf I1sx Isz 
lyc 2abp 2afa 2agw 2alu 2amf 2amj 2ang 2apd 2apx 
2as 2asa 2atq 2axk 2bbe 2bck 2bco 2beq 2bew 2bdh 
2bew 2bgt 2bir 2bt 2cub 2cuf 2cuq 2ezr 2di 2ff 2kr 
2md 2qv 2tp 2uo 2vq 2wh 2xad 3afx 3aih 3ajd 3akv 
38amx 3apx 3ani 3big 3bnu 3bqz 3cdq 3ec 3fw 3gp 3kt 
3pf 3qw 3rb 3sz 3vf 3vx 4aby 4acz 4jm 4lk 4nu 4ob 400 
4qz 4rn 4rq 4sq 4ux 5aao 5bauz 5Sayl Sgr 5je 5Suv 
5we S8alf S8bek 8bhz 8bni 8brh 8bni 8cew 8cke 8dem 
Sdhx 8dnf 8dod &8qp 8uy 8vv Yaid 9aok Yayr Yapv 9baz 
Yedw 9epr 9crd 9cue YIcya Ydli 9dpw 9dsz Yeag Yekw 
Yell 9mz 9Yetd ne-2ax ne-3dz nn-Inic nr-2fg wnp vpw. 


Curtis Steed, U. S. S. Smith Thompson, 212 Casa- 
blanca, Africa & Ville-franche, France 


lemf lbdm lis laxx laba Ick lcmx lasi lIctn lga 
lbr lavh 1Ibkp lej lbqs Ic] lak 2cx! 2ki 2erb 2kr 2dh 
2tp 2evx 2beo 2ag Zev 2Zaqb 2ea 2ctm 2ase 2uo 3gp 
3qw 3fw 3cb 3dk 3ckl 3aic 3wm 3jl 4auk 4rn 5yb 
5ni Sajt Sxet S8cke 8gn S8dne Samu S8adg Swt 8gk 9cn 
9erd kfzg. 


5PM, J. Allen Swanson, Jr., 7103 Freret St., 
New Orleans, La. 


(Heard between Dec. 27 and Jan. 14) 


laao laap laed laoo lavw Ilbbz Iictp lif lqa Irp 
Irr lsi lyb lyd 2afw 2alu 2aqu 2asi 2aub 2axy 
2bda 2bex 2ff 2bk 2cx 2di 2he 2kk 2kx 2xaf 3aib 
Sarb 3bnu 3bph 3bsd 3dq 3he 3pp 3qe 3aqt 3ra 
4ab) 4dacv 4dadb 4bn 4bu 4ddv dei 4fd 4ff 4oc 4uo 
5Saa 5acu Sadp Sama baqe 5Saqw Base 5batp SbBava 
5avw 5aw! Ser 5ih 5lu 5lv 5mq 5rq 5si 5sy 5tb Ste Ste 
Suk 5ut 5Suw 5yw 6bdl 6bhq 6dz G6cis 6dbe 6vu 6rd 
Tok Thu 7ti 7wv 7wx Safu Salu Samu 8asn 8atv 
Save Saxh &Sbfa Sbhp S&ded Sdqm &8li 8lx S8vf 8vx 
9ama Yavr 9bwv 9bdw Y9bed Yblu Y9bqa Ydfk Yerp 
9cua 9dkk 9dod Sdzp Yeao Yep Shb Shf Ysu YIww 
9xi abl oa-5wa oa-5hge oa-5dx oa-lam sb-lab sb-lao 
sb-2ar sc-las ne-3bk ne-4cep ne-3cb nr-2fg nq-2ht 
nq-2ro nq-5by nd-hik eq-2kk eg-5ly nm-lg nm-la 
nn-lnic fw-9bk glk. 
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. DEPENDABLE! 





EVERLASTING ! 
“B” BATTERY POWER 


100 VOLT EDISON ELEMENT, NON-DESTRUCTIVE 
RECHARGEABLE “B” BATTERY WITH CHARGER 


Shipped dry with solution .............+.. $12.00 
140 VOLT WITH CHARGER ............. $17.00 
100 Volt POWER UNIT with TUBE ..... .$16.00 


Free Sample Cell. See how it operates. A Sample 
of Perfection. Complete knockdown batteries 
all sizes at REDUCED PRICES. 

180 Volt UNITS built to your specifications. 
SEND NO MONEY—PAY EXPRESSMAN 
Write for Free Illustrated 24 Page Booklet. 
SEE JAY BATTERY COMPANY 
915 BROOKS AVE. Dept. A, NEW YORK CITY 





Master the Code 


Wireless or Morse quickly af 
home with Ihe 


TexerseX 


Code Instructor 

No better meth- 
od for self-instruc- 
tion exists. Quick- 
Easy - Thorough. 
Endorsed by U. 
S. Navy and lead- 
ing Technical and 
Telegraph Schools. 
The only instru- 
ment that RE- 
PRODUCES ac- 
tual sending of 
expert opera- 
tors. Sends 
messages, ra- 
diograms, etc. Any speed. 
Silent Complete course (6 tapes) 
Phonograph Motor FREE. 30 times as many 
words as any other instrument. Tapes cannot be memorized. 
Last indefinitely. Avail yourself of the TELEPLEX for a quick 
mastery of thecode. Write for booklet RL. 
TELEPLEX CO., 76 Cortlandt St., New York 




































To Our Readers Who Are Not A. R. R. L. Members 


Wouldn’t you like to become a member of the American Radio Relay 


League? 


amateur association that does things. 


We need you in this big organization of radio amateurs, the only 
From your reading of QST you have 


gained a knowledge of the nature of the League and what it does, and you 


have read its purposes as set forth on page 6 of every issue. 


We would like 















to have you become a full-fledged member and add your strength to ours in 
the things we are undertaking for Amateur Radio, and incidentally you will 
have the membership edition of QST delivered at your door each month. A 
convenient application form is printed below—clip it out and mail it today. 


American Radio Relay League, 
Hartford, Conn., U. S. A. 


Being genuinely interested in Amateur Radio, I hereby apply for membership in 
the American Radio Relay League, and enclose $2.50 ($3 in foreign countries) in pay- 
ment of one year’s dues. This entitles me to receive QST for the same period. Please 
Se es nn cs cucauesceeseuatecbenrbacenas issue. Mail 


my Certificate of Membership and send QST to the following name and address. 
ey SEO 0. 5 cdednckbwccdenubndeaddecceceeenesnceussesdweeseasesebeenn 


eee Cen ROR, TF OU a rinivcddcsecivssndddcccatsvcenwntecdesceenesenben 


ne en eer i Ro. once wb eine a albe n ek Ob me GR eee kee 


ee ee ee ee ee ee ee 
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Vernier 


KARAS Metric 


e ONLY PRACTICAL 


as 


st 
oi 


KARAS 


CONDENSERS Ih 3 


ratio; large knobs 


maraS Y 
MicRomeT®*o ~~ 





DIALS 


Short Wave Receivers 


pair today and note the 

e; instantly applied—requires 

, only one set screw! Smooth, 

ng free from backlash — is 

ist have for successful opera- 

r short wave receiver! And 

t you get from the handsome, 

kelite precision built KARAS 

[RIC vernier dials! Makes it 

termine exact spot on the dial 

» station comes in. Tune to 
f an inch; 63 to I $ .50 


, each 
er tire your hands. List Price 





_ 


transmitters. Built of the finest 
trictest precision standards 

lled in their amazing perform- 
ater separation LIST 


ning range. .50 
00014 .00025 s6;%, 





not located within shopping 
a dealer stocking Karas 
remember that we will 
tpaid, anywhere in the U.S, 
ur radio parts. 


KARAS ELECTRIC COMPANY 


Rockwell St. CHICAGO 
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5ZAV, Le Roy Moffett, Jr., 223 East Fourth St., 
Oklahoma City, Okla. 


ef-8cp ef-8fd ef-8ix ef-8jf ef-8vvd en-Oja ep-lae 
fc-2xr fq-pm fm-8ma fm-8st ne-laa ne-lap ne-lco 
ne-2be nd-hik nm-9a nm-9b nn-lnic nn-2nic nq-2ac 
nq-2cf nq-2jt nq-5ev nq-5nin nq-5ry nq-7cx nr-cto 
nr-2ea nr-2fg oa-Irx oa-2dy oa-2ij oa-2rb oa-2rx 
oa-2xi oa-2yi oa-2yj oa-3es oa-3ls oa-3pm oa-3vp 
oa-3xk oa-4cg oa-inw oa-5ax oa-5bg oa-5dx oa-5hg 
oa-7bq oa-7ew oa-7hl oi-btta oo-cnlf oo-bam oh-6dpp 
oh-6dlr oz-lao oz-lfe oz-lfs oz-2ae oz-2ay oz-2bg 
oz-2ga oz-3aj oz-3ar oz-3au oz-4am _ sa-cb8 sa-da8 
sa-laa sb-lac sb-lah sb-lak sb-lar sb-law sb-lbr 
sb-leg sb-lib sb-lic sb-2ag sb-2aj sb-2aki jsb-2ar 
sb-2ax sb-2ay sb-2ig sb-2xi sc-2ar sc-2bl sc-3ag 
se-lfg su-led su-2ak sv-lxe aqe arcx ardi de-dra 
doj cfzq famp oic oik wnp xen-0qq wye O0sq xnu-1x! 
x-sk xem-sfv 


8AXA, C. B. Hoag, 123 E. Matson Ave., 
Syracuse, N. Y. 


eb-4au eb-4cb eb-4tm ed-7cz ee-earll ef-Sba ef-Sbtr 
ef-8cp ef-Sef ef-8fd ef-Spx ef-8toy eg-2ao eg-2bm 
eg-dn eg-2nh eg-2o0d eg-2am eg-2vq eg-5by eg-5hs eg-5ku 
eg-5ls er-5ma eg-5m! eg-5ms eg-5yk eg-5yx eg-6fz eg-6jv 
eg-6rb eg-6za eg-6wl ei-lbs ek-4daap eo-lgw eo-lld 
eo-l7c ep-laa ep-lai nb-be3 ni-lag nn-Inic nn-2nic 
nq-2jt nq-5ry nq-7ex nr-2ea nr-2fg nx-1xl sb-lad 
sb-lah sb-lal sb-leg sb-lct sb-Zaj sb-2ax_ sb-2id 
sb-2ig sb-5aa se-2bo oa-2sh oa-3jk oa-5bg oa-5cm 
oa-5mb oz-3ai pot. 


&8CDB, Bob Wood, 860 Maryland Ave., Syracuse, N. Y. 


Gaat Gann 6Gabk 6am 6aqw 6akw G6app 6atu 6badm 
6bq Ghee Gbhaj G6bjl Gbhiq Gbsn G6bjh 6bxr 6cezm 
6cmaq 6dib 6Gahm 6dog 6dhb 6dfq 6dg 6fh Grn Gzbe Taat 
Taka 7am Tagb T7akq Tach Taer Tafm Tab 7fe 7fi 
7il Tiv Tif Thb 7If 7ti 7tw Tmo Tob Tvf 7Tvz eg-2bm 
eg-5by eg-5Shs eg-ima eg-5ml eg-5wq eg-5yk eg-5yx 
eg-5rb eg-6rb eg-6vp gi-2it gi-6mu ge-5yg gc-5gz 
eb-4au eb-4cb eb-pl ef-Saqm ef-Sbtr ef-8btx ef-Seo 
ef-Sest ef-Sfiz ef-Sorm ef-Stoy ep-lai ep-lap xep-Ima 
ei-lgl ek-4aap eu-lauf oa-3es oa-5dx oa-5mb oa-5wh 
oa-bwg oz-4am aj-4zz aq-Imdz aq-llm fo-a3m fo-a3v 
fo-a3z fo-aib fo-a4x fo-a9a fq-pm fm-8mb _ sb-lab 
sb-lah sb-law sb-lea sb-2aj sb-2ib sb-2ig su-2ak 
nb-be3 ni-cren nn-Inic nm-S8a nm-9a ne-5ef nx-1xl 
rjc j2 nr-2fg nq-2cf nq-7ex. 


SCRG, L. Solak, 1072 Milan Ave., Amherst, Ohio 
(20 meters) 


lemf lafl lbbm Ibyv lasf lafl lbge 5akp 5auw 
6dev ne-4fv ne-4geg. 
(30-50 meters) 


6xi 6bvm 6cedw 6aat 6Gbau 6wr 6ac 6atu 6biu 6ezk 
Gns 6bzf 6bih 6Gbuv Gabp 6brq 6bel 6dgu bec 6dom 
Garw 6bheo 6dog 6bq 6bhv Tbb Tfe Tafv Tgef Tvj Tacj 
imx ne-4ha ne-4hh ne-4fh ne-4op ne-4ek  ne-5ej 
b-lak sb-lah sb-lax sb-lbg sb-law sb-lao sb-lcg 
sb-lem sb-laq sb-2ar sb-2al sb-2ig sb-7aa sc-2as sh-&lb 
nr-2fg nn-lnic ny-lxe nm-ln nm-xc51 nm-xc55 nq-2ijt 
nq-2la nq-5ry na-5by nq-2ua na-ve nv-adg ne-Sae 
ne-8fd ep-laa ef-Sorm ef-Xct ef-Soqp ef-8dmf ef-8fd 
ef-Svvd ef-Sbe eb-4oi eb-4au ei-lfp ee-ear48 eg-2nh 


oa-2dy oa-inw oa-3cp 


8JQ, 2711 Espy Avenue, Dormont, Pittsburgh, Penn. 


sa-aal sa-da& sa-da9 sa-en& sa-fc6 sa-fh4 oa-2dy 
oa-2hm oa-2jw oa-2rb oa-2ro oa-2rt oa-2rx oa-2sh 
oa-2tm oa-2xi oa-2yi oa-3al oa-3bq oa-3es oa-3ks 
oa-3jo oa-30t oa-3wm “oa-3xo0 oa-dae oa-4bd_ oa-5be 
oa-5bw oa-5da oa-5he oa-5wh oa-7ch oa-7Tew oa-7lj 
vis. ea-cm ea-cr ea-gp ea-spo eb-dac eb-4au_ eb-4be 
eb-4eb eb-4ck eb-4co eb-4ww eb-4zz eb-pl_ sb-laa 
sb-lac sb-lad sb-lah sb-laj sb-lak sb-lal sb-lao sb-lap 
sb-laq sb-lar sb-lau sb-law sb-lax sb-lbg sb-1bl sb-1br 
sb-lea sb-led sb-leg sb-lel sb-leo sb-2ab_ sb-2ag 
sb-2aj sb-2ak sb-2al sb-2ar b-2au sb-2ax  sb-2az 
sb-2bf sb-2ie sb-2ig sb-lia sb-lib sb-5aa sb-6aa sb-6q8 
sb-7aa sb-7ab fq-pm se-2ar sc-2as sc-3ag *r-2ea nr-2fg 
nr-2gph nr-cto nq-2ac nq-2ef nq-2jt adq-2bo nq-2la 
nq-5nin nq-5ry nq-7ex nq-Sen nq-Sxp ed-7fr_nd-hik 
se-lfg fe-2vo ef-8ba ef-8ep ef-8ct ef-8ef ef-8e0 
ef-Ser ef-efd ef-8fr ef-8ix ef-S8jf ef-8jz ef-8xo 
ef-8btr ef-Sdmf ef-Sest ef-Sdgb ef-80qp _ ef-S8orm 
ef-8vvd ef-8ycc ek-4aap ek-4dha ek-4uf ek-4yo ek-aed 
eg-2bm eg-2dn eg-2it eg-2s. eg-5by eg-iiw eg-5ls 
eg-5ma eg-5ml eg-5mq eg-5ms eg-5oc eg-5wq eg-5yk 
eg-5yx eg-6fz eg-6ia eg-60h eg-6rb eg-6uh eg-6ya 
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T. M. Reg. U. S. Pat. Off. 


PYREX Radio Insulators 


Prevent Leakage and Eddy Losses 


| gene energy in all its original 
volume is delivered by antennae 
equipped with *PYREX Insulators. 

Signals from even the most distant 
stations reach the detector unweakened 
by leakage or eddy losses. 

The special glass from which PYREX 
Radio Insulators are made has the low- 
est power loss of any known substance 
suitable for antenna insulation, with 
the exception of fused quartz. The 
smooth hard surface prevents accumu- 
lation of dirt and soot. 

Specified wherever perfect insulation 
is of vital importance—in the U. S. 


Navy, Coast Guard, Lighthouse and 
Air Mail—and in the country’s largest 
broadcasting stations. 

Write for “PYREX Industrial Glass 
Products’’—a complete treatise on the 
properties, characteristics and unique 
applications of special glass products 
made by Corning Glass Works. 


Electrical Properties: 

Phase AngleDifference-0.16° (30,000 
cycles); Volume _ Resistivity-greater 
than 10'*ohm-c.c.; Dielectric Con- 
stant-4.48 (30,000 cycles); Surface 
Resistivity-10'*ohms (34% humidity) 


CORNING GLASS WORKS 


Industrial and Equipment Division 
CORNING, NEW YORK 


« Trade-mark Reg. U.S. Pat. Off. 























NEW RELAYS for your Transmitter 


PR-5 
Operates on 6 volts D.C. ad- 
justable to all positions. 4” 


pure silver contacts. Lac- 
quered brass finish. 3 x 5%” 
x %” Bakelite base. Maple 
sub-base. Recommended for 
250 watts or less. 


PRICE $9.00 


THESE RELAYS ARE EXTREMELY FAST. 


PR-9 
Operates on 6 volts D.C. 
Adjustable to all positions. 
3/8” pure silver contacts. 


Highly polished nickel finish. 
Engraved Bakelite base. Ma- 
ple sub-base. Recommended 
for 250 watts or over. 

PRICE $12.00 
THEY DO NOT LAG NOR DRAG. 


MADE BY MAKERS OF THE FAMOUS “LEACH BREAK-IN RELAY” 


LEACH RELAY COMPANY 


SAN FRANCISCO, CALIFORNIA 


693 MISSION STREET 
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NSMITTING 
TUBES 


them and guarantee them. 
rantee that they will arrive 
ur Factory without dam- 
crates are the solution 


ear 


We Build a 50-Watt Tube 
ising a Tungsten filament 
nd normal plate current 
it 1500 Volts on the plate. 
ed at $20.00. 


We Make Rectobulbs 


Rectifier Tube—handles 

250-watt tubes—a small 

ives you a carefree plate 

1ote from the Rectobulb 

tinctive and pleasing and 

they handle 250 Mils at 
have a UX base with 
m top end. 


“1 at $15.00 each (in- 


We Produce Inductrons 


il—sealed in a Vacuum 
UX base for plug in— 
ble and efficient for your 
for each band at $2.50 


\IR UV-203 at $15 
$5 


UV-204 at $50 
\ (Tungsten Fil) $19 
\ (Tungsten Fil) $50 
and Rectifiers: ask for prices. 
teed against defects. 


tes when cash accompanies 


NATIONAL RADIO TUBE CO. 


(6EX) 3420 18th St. San Francisco, Cal. 
\ ham institution) 
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eq-6yv ng-uf gw-l7c ei-lay ei-ldm ei-ler ni-gren 
fl-lab ep-lag ep-lai ep-3am ep-3fz ep-3gb nm-lg 
nm-lj nm-9a nm-9b nm-xcll fm-8ev fm-Sest fm-8psrv 
en-oga en-oja oz-lao oz-lap oz-lfb oz-lfe oz-2ac oz-2ae 
oz-2ay oz-2bp oz-2bu oz-2ga oz-2go oz-2rb oz-2xa 
oz-3ai oz-3aj oz-3ap oz-3ar oz-3au oz-4am 
oz-4ar nn-lnic ns-3jg fo-a3c fo-a3v fo-a3z fo-adx 
fo-a&p ee-ear65 oo-bam su-2ak sv-Ixc. 


9BCA, 308 7th St., Fort Madison, Ia. 


nq-2jt nq-2ro nq-5ev nq-5nin nq-5ry nq-7cx nn-lnic 
nm-lg nm-lj nm-lr nm-9a nm-9b nr-2fg nr-2ea 
nr-cto oo-bam oo-geo fq-pm oa-2re oa-3ew oa-3jk 
ova-3kw oa-5bmb oa-5hge  oz-lao oz-2ab oz-2ay 
oz-2ga oz-2me oz-3am oz-3ai oz-3aj oz-3au oz-3ap 
oh-6dqq sb-lah sb-leg sb-lao sb-lbr sb-lca_ sb-lby 
sb-law sb-lao sb-lak sb-lac ‘sb-lbg sb-2ak sb-2aj 
sb-2ay sb-2ag sb-2ig sb-2ih sb-2ax sa-hg9 sa-dw4 
se-2bl tqw. 


9ECZ, H. E. Niece, Niota, Illinois 


ef-8xo0 ep-8cp nq-2ac nq-2cf nq-5by nq-5ry nr-2fg 
oa-2dy oa-2hm oa-2ij oa-2ms oa-2nj oa-2rb oa-2re 
Oa-2rt oa-2rx oa-2sh oa-2ss oa-2ui oa-2xi oa-2yi oa-3ar 
oa-3es oa-3jk oa-3jo oa-3kw oa-3ro oa-3vr oa-3wg 
oa-3wm oa-4aa oa-4bd oa-4cg oa-4cm oa-4go oa-4nm 
oa-5bg oa-icm oa-5da oa-5he oa-5mb oa-5mx oa-5wh 
oa-5ws oa-5xg oa-6mu oa-7bq oa-7ch oa-7cw oo-bam 
oz-laa oz-laj oz-lao oz-lap oz-lfe oz-lfq oz-2ae 
oz-2at oz-2bp oz-2go oz-2me oz-2xa oz-3ai oz-3ap 
oz-3au oz-4ac oz-4ae oz-4am oz-4xe sa-cb8 sb-lea 
sb-lib sb-6qa arcy arcx. 


Arnold King, Jr., 7300 Champlain Ave., Chicago, Ill. 
(40 meters) 


nl-jbaa nm-9a nm-cyy nn-lnic nd-hik nq-5ry nq-5ev 
nq-7ex nq-2cf nq-2ro nq-2jt nq-2ja nr-lur nr-2fg 
nr-2ea nq-2ac nx-lxl ef-8ix ei-lno ei-ler ep-3ag 
ep-3fz ek-aeq es-lco fq-pm fl-lab sa-cb8 sa-da9 sb-lao 
sb-lak sb-law sb-lah sb-2al sb-7ab sb-lcg_ sb-lic 
sb-lea sb-lib sb-2ay sb-lbg sb-2aj sb-2ag sb-2ig sb-lcl 
sb-lal sb-lax sb-lar sb-2ax sb-sqax sc-2bl sc-2as 
xoa-5ma oa-6mu oa-2rx oa-2dy oa-4cg oa-2rb oa-5h¢ 
oa-5wh oa-Tch oz-2go. 


9BCF, Elmer A. Gunther, 514 llth Ave. So., 
Ft. Dodge, Iowa 

sb-lag sb-lah sb-lak sb-lar sb-law sb-lbe sb-lca 
sb-leg sb-lib sb-2af sb-2ak sb-2aj sb-2ig sb-snm 
sc-2ab sc-2ar sec-2as sc-2aq sc-2bi se-lfg su-2ak 
xen-0sq nm-la nm-la nm-le nm-lg nm-lia nm-In 
nm-lj nm-2rz nm-2cc nm-9a nz-ez5 nq-2ac nq-2cf 
nq-2jt nq-2rm nq-5ev nq-5ry nq-7cx nq-8kp nq-3yp 
nq-4sa nj-2pz nj-2yp nj-lfq nl-4x nl-5aa 
nn-lnic nn-m3y nr-2fg nt-2rg nr-cto nr-oik ff-jp 
oh-6ajl oz-2ae oz-2ae oz-loa oo-mba oa-2ec oa-2hm 
oa-2mc oa-2mh oz-2no oa-2sd oa-2sb oa-2sg oa-2rx 
oa-2yi oa-3ai oa-3be oa-3vp oca-3my oa-5ax oa-5be 
oa-5ch oa-7Thv xc5l xsa-bvs wee wvx ww wnp wnhnbt 
wuby know nitc kivf vde ardi ug ks voq. 





foe Distoctionless Amplification 
12,000. 48,000, 50,000, 100,000 Ohms, List $1.50 
each, Special Sizes to Order, $2.50 each. Deal- 
ers write for discounts. When Better Resistances 
are made they will be Crescents. 
Cresradio Coro.. 160-32 Jamaica Ave.. Jamaica. N.Y 














500 Cycle Motor-Generators 


Crocker & Wheeler*120 volt dec drive, new motor- 
Generators, output % K.W., 500 cycles at 250 
volts with ™% voltage tap. % K. W. self-excited 
2500 speed generators, gas engine drive. 2 K. W. 
with steam turbine drive. 1 K. W. up to 5 K. W. 
output, 500 cycle, d.c. drive. 


R. WOOD, 102 St., Corona, N. Y. 
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